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THE 

PREFACE. 

S Mr. Tulfs Eflay on Horfe-Hoeing 
Hujbfindry has been publiflied fome 
Years, it may be prefumed that 
the World hath by this time 
formed fome Judgment of his Performance ; 
which renders it the leifs necellary for the Edi- 
tors of this Impreffion to fay much concern- 
ing it. For every Man who has attended to 
the Subje<ft, and duly confidered the Principles 
upon which our Author's Method of Culture is 
founded^ is an equal Judge how far his Theory 
is agreeable to Nature : Though it is but too 
true^ that few have made fufHcient Experiments 
to be fully informed of it's Worth. 

How it has happened^ that a Method of 
Cidtiife^ which propofes fuch Advantages to 
thofc who (haH duly prof?cutc it, hath been fo 
long nc^edcd in this Country, may be matter 
of Surprise to fudb as are not acquainted with 
the Gharaders of the Men on whom the Prac- 
tice thereof depends I but to thofe who know 
them thorou^y it can be none. For it is 
cerCEiin that very few of them can be prevailed 
on to alter their ufual Methods upon any Con- 
fidew$ion $ though they are convinced that their 
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continuing therein difables th^m from, paying^^ 
their Rents, and maintaining their Faniili?s. 

And, what is ftiilmprctp be lan!\ente4, thcfc 
People are fo much attached to their old Cuf- 
toms, that they are not only avcrfe ta alter tjiem 
themfelves, but are mpr^ver kiduftrious to pre- 
vent others from fucceedine;, who attempt to in- 
troduce any thing new^ and indeed have it too 
"generally in their Power, to defeat any Scheme 
which is not agreeable to their owp Noticms ; 
feeing it muft be executed by the fame Sort of 

Hands. 

This naturally accounts for Mr. Tulh Huf- 

bandry having been fo little praftifcd. But as the 
Methods conbmonly ufed, together with the 
mean Price of Grain for fome Years part, have 
brought the Farmers evcry-where fo low, that 
they pay their Rents very ill, and in many Places 
have thrown up their Farms ; the Cure of thefc 
Evils is certainly an Objedt worthy of the pub- 
lic Attention : For if the Proprietor muft be re- 

'.•V.' , . ' . ... *',• 

duced to cultivate his own Lahds, which cannot 
be done but by the Hands of thefe indocile Peo-r 
pie, it is eafy to guefs on which Side his Balance 
6f Profit and Lofs will turn/ 

This Gonfideration, together with many 
pthers which might be enumerated^ hatK in- 
duced the Editors to recommend this Treatifc 
.'• •-._<■•'<• ' ■• 

pncc more to the ferious Attention of every one 

« , * ... ^s ' . • -' 

who wi(he$ well to his Country ; in hopes that fbme 
may be prevailed upon^ by regard dither to die 
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PREFACE. V 

public Good or their own private Intcreft, to give 
the Method here propoied a fair and impartial 
Trial: For could it be introduced into feveral Parts 
of this Country by Men of generous Principles, 
their Example might, in time, eftablifh the Prac- 
tice ther epf> and bring it into general Ufe ^ 
which Jstiot to be t^ptditd by any oth^r means. 

It is. therefore to fuch only, as are qudified to 
judg^ofaTheory fi:o)il tlie Principles on which 
it is founded, that the Editors addrefs them- 
fdves, defiring thjsy** wilt give this Effay another 
Reading with due Attention : and at the fame 
time they beg leave to -remind dicm how unfit 
the comtaon Pra^ifers of Husbandry are to pafs, 
Judgment, either on the Theory or Praftice of; 
this Method ; for which Reafon it is hoped that 
none. will be influenced by fuch, but try the Ex-; 
periment themfelves with proper Care. 

As a Motive, to this it is to be obferved.that,. 
although thje IVlethod.Qf Culture here propofed 
has madfe little Progrefs in England^ it is not 
like to meet with the fame Negled: abroad, 
efpecialiy in France i where a Tranflation of 
Mr. 7ul}^ Book was undertaken, at one and the 
fame time, by three different Perfons of Confi- 
deration, without the Privity of each other: 
But afterwards, Two of them put their Papers 
into the Hands of the Third, Mr, Du Hamei 
du MonceaUy of the Royal Academy oj Sciences 
^t Paris; and of the Royal Society at London; 
who has publifhed a Book intituled, A Trea- ^ 
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life of Tillage^ m the 'Principles of Mt. TiiU. 
The ingenious Author has indeed altered die 
Method obferved by Mr. "full in his Book j yet 
has very exaftly given his Principles and Rules : 
But as he had only feen the Firft Edition of the 
Morfe-Hoeing Husbandry ^ fo he is very defedivc 
in his Defcripticms of the Ploughs and Drills, 
which in that were very imperfe<9:, and wferc 
afcerwards amended by Mr, Tull in his Addi- 
tions to that Eflay. 

One of our principal Reafons for taking No- 
tice of this Book is, to {hew the Comparifon 
this Author has^ made betweea the Old Method 
of Huibandry and the New. By bis Calculation 
the Profits arifing from the New, are coniider- 
ably more than double thofe of the Old. For, 
according to him, the Profits of Twenty Acres 
of Land for Ten Years, amount, at iod:\per 

^^^'•^» L s. d. 

B)^thc Old Method, to 3000 Lwes, or 1 31 5 o J^^^/j--- 
By the New Method^ to 7650 LivreS| or 3 34 1 3 9 > . "^ 

which makes a prodigious Difference in favour 
of the latter. As this Computation was made 
by one who cannot be fuppofcd to have any 
Prejudice in favour of Mr. TulN Scheme, it 
will naturally find more Credit with the Pub- 
lic than any Comparifon made by Mr. ^ull 
himfelf, orby fuch as may have an Attachment 
to his Principles. 

It may probably be cxpcdbed, that the Edi- 
tors fhould take Notice of fuch Objedlions as 

have 
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htfve been madc^ eitlicr to Mr. Tmlts Theory 
or Piadioes bat we do not know any that in 
the leaft affed his Principles : They ifauid un^ 
xontroverted t Nor are there any to the FmBtvx^ 
vrhkh may not be equally vr^ againft etery 
Sort of Improvement. One of the principsil 
which have come to our Knowlege is, it^s being 
impraiSicable in conmion Fields, which mak* 
a great Part of this Country, without the Con« 
currenoe <^ every one who occupiers Land in the 
iame Field. But doth not thi^ equally afl^ the 
OldHnlbandry? For every fuch Perfon is obliged 
to keep the Turns of plowing, Allowing, (S^i^^ 
with the other Occupiers $ fo that if any of them 
were inclinable to improve their Lands^ by (owing 
Grafs-^feeds, or any other Method of Cultuto^ 
they are now under the fame Difficulties as diey 
would be, were diey to pra^ife Mr* 7^//*$ Me^ 
thod. Therefore this is rather to be laofrented 
as a publk: Misfortune, than to be brought as 
an Objection to due Pradicablenels of diat Me-*" 
thod. Others obje^, that the introducing this 
Sort df Hufbandry is unneoeflary^ feeing the 
Improvements which are made by Or^&^feedt 
are fo conOderabie; be^des, that die Re^ 
turns tnade by the Fold and the Dairy, being 
much qujbcker than thofe of Grain, engage 
the Farmer to mix Plowing and Grassing 
together. But when this is duly confldcred it 
can have po fort of W«i|[^c j for is it not well 
known shat^ in th^ Farii^s vhere the grearcft 

A 4 Im* 
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Itaipro\tertierits have "been rn^dc^ b/ Gi-afs^fdedtsy 
Ae Qjl^riiity bf Di-effirtg required fof tbe Ar^ld 
L^rid-'feften runs away ^it4 moft of the Profit 
oF^be Whole Farm F efpecially when the PHce' 
df Grain fe low. And if this be the Situation 
bf thertibftittiprbved^Farms, what mu ft be the 
Cafe 'of-thofe which diiefly confift of Arable 
Landy where moft of the Dfeffing muft be 
piifchafcd at a great Price^ and often fetched 
from'a coniiderable Diftance? Add to this the 
great-Expence of Servants and Horfes, unavoid-^ 
able irr Arable Farms; and it will appear how 
grcdt '-the Advantages are which the Graficr 
hath 'oVer thd plowing Farmer. So that it is 
iiiacK tdbe tviftied, the Pradice of mixing th«f 
T^Wa Sdrts 'of Hurt^aridry were more generally 
ufed" m'--«very Part- of the Kingdom-j which 
Tve0ld'fei'Far'frorh rendering' Mr. 74i//'s Method 
ofeiiItu/e=fiff6fefs;''-(€Cfiig:thal, whfenit is well 

uhdepflbodi, fPWill l«f'foirhdthe fufeft Method 
t64m|*ifcAr^'^6t4iP'' -^ •■-'■-..■ • ", 

•' JFor akhough'Mr; 'full ehiefly corifihed- the 
Fi'aaru^ie-bf'hii'Methba''to the Prclduaion of 
Grain ^wh?ch-i5 ti- g^e^t P%)V y^^' ^^ ma3rbe ex* 
fctided^-tfe every Vegetable «'whieh- is the Object 
of Cultiu^ ift the Fiekis,'<5fefden5., Woods, fifr* 
and pirhans * may be 'Spited- to' 'm^ other 
Crope-'-lo eqliai^ if ndf%r€4t8r Adva«&^>thari 
t6 CoriV.- ' • ^•"' '^ ^' ^ ' "- ^ 
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Ih^'the^'Vineyard 'it'''ba'sl5ifeeh lofig praA^d 
witlv %iecef*5 ahd -«>ay bc-ufed irS-the'Hop- 

-* /. Ground 
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tyfonnd with no^kfs Adi^antagel F^ the CmU 
tore of Beans, Peas, Wo^d, Madd^j atld. dtfaen 
large-growing' Vegetables ; aa alfa for Lucern^> 
Saintfoin, and theilarger Graffesj ,fw»<Jare*vciir! 
ture to pronounce it the oolylVfethod. of.Cttlfi 
ture for Profit : to the Farim«c;. feeing that^ M 
all thcfc Crops, one Sixth Part-ofihe 8e«ds.P«Wi 
Gominonly fownt will be fuffidentjfor th« ftel* 
Quantity of Lamd, and the Qcop int Retiiri) will 
be much greatpr; which, whenrthc Expence }»f 
Seeds is duly cjonfidcred, will b4;f*»nd no fmall 
Saving; to the Farnier. • •• • * > 

Nor fliojild this Method of Culture be con- 
fined to Europe,:, for it may be pradHfed to a^ 
great Advantage' in. the Britijh ..Colonies iiv 
yfw^r/V^, where, in .the Culture of the Sugars 
Cane, Indigo, Cottpn, Rice, and.almoft all the 
Crops of that Country, it will certainly favc a( 
great Expence of Labour, and iaiprove the; 
Growth of every Plant, more than can bft 
imagined by fuch ^as are ignorant of the Benign 
fitarifing frorti this Cultiiire. And (houid the 
Subjeds:of Great, Rritain neglecSt. tp introduce 
this Method into her Colonics, if may be pre^ 
fumed" out Neighbours will take care, not to 
be bldmahle on thk 'lledd\ for they feem to b^ 
as intent . updn - extending every Brancb o^ 
Traded/arid nteJiiug the greateft Improvemen tsj 
of theit Land,na& we are indifferent to boj;^^:, 
So that^ uftlefs acoMrary Spirit befoon cx^rtedp{ 
the Balance of Trade^ Pow^r^ and every o)hefj 
Advamage, muft be againft us. There 
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Then iiare been Objedioi^ made by fome 
to Mr. 7ft//'>s Method, as IC tt were pradkabb 
only 0a fuoli La&d^ as are fo^ aod Ught, and 
noe at43iM OR ftiff or Qony Ground. That it hath 
nk -been pra(3l(ed on eitHer of thefe Lands ia 
SmgUni we are wiiling to grant ; but we mufl: 
Afot from thence infer that is impoffiUe to ap* 
|ily it to them. For the Hoe-PLou^ has been 
Ycry long uibdi in the Vineyards in many Coun- 
trieSy wherc the Soil is ftronger, and abounds 
ivkh Stones full a^ mudi as any Part of this 
Country. However, though the Ufe of this 
i^ough may be attended with fome Difficulties 
npon foch Land, for Wheat, or Plants of low 
CSfowth, whofe Roots may be in Dai^er of 
beif^ turned out of the Ground, or their Tops 
buried by the Clods or Stones ; yet none of the 
krgcr-growing Plants are fubjcfl: to the fame In- 
conveniencics. Befides, the ftronger the Soil is, 
the mcM-e Benefit will it reoeive from this Me*- 
thod of Culture, if the Land be thereby more 
pulverized ; which will certainly be the Confe* 
quence, where the Method laid down by Mr. 
Tutl is duly obferved. 

But as moft Inftruments, in their 3?irft Ufc, 
are attended with fome Difficulty, efpccially in 
the Hands of fuch as are indocile, the Hoe^plough 
has been complained of, aa cumberibme and 
unwieldy to the Horfe and Ploughman. But per- 
haps rfiis arifes dhiefly from the Unwillingncrs of 
the Workmen to introduce any sew Inilrument : 

Indeed 
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Indeed^ it$ei;)g 1M« isr-tobe estpc^tedfrom thofb 
wlio. have b^^ loog dttachsct to different Ms** 
thods, the (ufelft W»y to pr omoiie the Ufe cif k^ 
iftt0en|pig?yg»ftg^Ffrfei5, w&» may pmhaWf 
he bettor dif|)p£«|» Iq nsi^e thist Tr^ at iMc 
6xik tnmvi^ ifmJ^Soeifs^ and ^eft a Btdte 
Ufe wUl ?aak5 « ^rfy* l^ is proper to obfenrc: 
hercs tikat the Swing-^plough^ which is. com^ 
monly ufcd in the deep Land about London, wiS^ 
do th^ JBufiiief& of therHoerpbugh in all Groancl 
that k not very ibong, oc very ftoay ^ and. diaC 
where it is fo, the Foot-plough, made propor* 
tionably Brong^ wijl' completely aniwep -all 
PucpQfes. But it mu& be remembered, that> 
when diefe ar^ ufbd to hoe Corn, the BDard 
on Ae Left Hand of the Plough, anfwering 
the MouId-JSoard, muft be takm off; others- 
wife fo much Earth will run to the Left Side, 
as to Injmre the Crop when it is low. 

The J^rii7j ar^ excellent Inftruments; yeftwa 
iaiAgiiie thorn capable o£ fome farther Improve* 
nitfnt. Paraltel Groove, at about an Inch 
afonder, wund the Infide of the Hopper^ 
would fiiew the Man who follows iht Drill, 
whether or no both Boxes vent the Seed equally. 
By an Hitch from the Plank to the Harrow, 
the latter may be lifted to a proper Heighth, fo 
as not to be in the Way when the P4oughmaa 
tttrns at the Headland. Two light Handles on the 
I4ank j like thofe of the common Plough, would 
enable the Perfon who follows the Drill to keep 
ir frosm falling oflf the Middle of the Ridge. It 

may 
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rtay alfo be ufcfalj inwctWeitherj to double 

the Drills 3 by which means Two Ridges mdyr 

be fown 'afri'thte fame tfeiCi the Horfe. g^- 

mg between them: For the Pkriks of Titd 

Drifls, each Plank having one of the-SfeiftsI 

fiised to ity may be joined End for End by-Titroi 

flat Bars of Iron^ one on each Side*, WtfU'/e^^ 
cured by Iron Pins and Screws ; and,, by pao-' 

ilsfponding Holes' in the Planks and Ba;rs^i;'thfii 
DtAance between the Drills may be altered, -ao- ; 
cording to the different Spaces between 1 thi: 
Ridges. • - . : 

The Alterations made by the Editors of this 
Impreflion are little more than omitting the: 
cjontroverJS^l Parts of the Book^ which were/ 
judged of no Service to the Reader, as they 
no- ways afFccSed the Merits of Mr. TuIiYPnn^^ 

ciples. . . .J ; : ';* 

But as he etideavoured to recommend his. 
Theory by drawing a Comparifon between the 
Old Method of Culture and the New, jfo;Wse * 
beg leave to.anhex a Com|totatibn of the .Ex* i 
pence arid Efofit of. each; for which yve' ^r^ 
obliged to a Gc^Atlemanj whol for fotne Ytjirs, 
praftifed both, in a Country, where the Sojl w^s - 
of the fame Nature with .that, from whence; 
Mr. "Tull drew his Obfery^tionS, "Oiz^ light tod 
chalky. And we chufe to give, this the ,f a^hpr, ^ 
as it comes from one who has no Attachment 
t9 Mr, Tuirs Method, , farther thap that he 
fpund it anfwer in his Trials., We appeal. , to , 
Experience, whether every Article in this Cal- 
culation 



icula^ion is not edithated in favour of the Com-^ 
inon Hulbandryi Mthethcr the i^jf pence be not 
rated lower t^an inoft |*'armcrs find ^t, an4 
the Crop fuch as they woqld rejoi^je to iee, but 
feldonido, in the^ Country wh^re^.^tl^w Coi% 
putatipn was made. ^ ^ 

Jn the New Hufb*ndry every Article is pi$ 
at it's full Value, ian4 the Crop of each Year is 
Four Bufl^ls ihort of the othtr $ t&o*, in fci^ 
yeral Years Experieiice, i^ has equalled,, and 
generally exceeded, thofc of tht Keighbourr 
hood m thp Old Way. 
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^ EftinMte of the Expence atfd Profit of T(tf 
jicres of Land in ^naertty Tears, 

I. bi the ad fr<i^, 
Firft Year, for Wheat, cofts 

Firil Plowmg, a^ 6 J. ^f*i 

' Acre - - - -| 3. - *> : P 

^ondaiu^ Third Ditto, "^ 

at ^s.per Acre - -J ^ • 
Manure, 3 Of. /er Acne 1,5 00 
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Two Harrowmgs, and^"^' 

Sowing, at zs. 6d.per> i 

Acre . ^. - ' -J 
JSced, three Bufhels perl , 

Acre* at 4^. /fr Bum. 1 
Weeding, at 2 x. per Acre 109 
Reaping, ^Binding, ' and! 

Carrying, at ps. ^r> ^ o o 

Acre - - -"'-{ ■^j "?vi.j.! r H 
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/. jr. Jl 

Brou^tovct • •- *• *. ^ 33 5 * 
Second Year, for Barley, dofts ii/. 

OAccPlowing, at^i./^z-y^- '• ''• 

Acre - - - -J 3 ^ ^ 
Harrowing and Sotving, 7 

^ at ts. bd.perhct^ j ^ '^ * 

Scfcd,4Bu£hei8^rAcre,l yj rt 
at 2i./^r Bufliel - -J * ^ ^ 

Weeding, at I i./fr Acre o lo o 

Cutting,Raking, and Car-1 

rying, at 31. liL fier^ in ft 
Acre •--->. 

Grafs-Seeds, at ^x. petj 

Acre .' - - -} ' *^ "^ 

■ ■■ ' ' II 6 8 
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Third and Fourth Years^lykigm 
Grafs, coft nothing : So that the 
Expencfr of Ten Acres in Fouf Jjjt 18 4 
Years comes to ^f A fiir 8^ 

and in Twenty Yeslrs to . f 

Firft Year^ B-odbce is1|^ 

hdf aLoff*of Whdati35 o o 

per Acr«i at'7 A -^ -^ j 
Second Year's Produciib is! 

Two Q^rters of Bit ^ ( id> o O 

ley perKcte^ at 1 4 -^ j 
Third andcFoorthYearsV 

Grafs is valued at K A > 15 e o 

I o J, perAcst - . * J . 

J^lhat thr Prodiice^f ' 



oducQ. w T^ 
in Fbur>70 

- - J- 



Ten; Acres in Fbur>70 o ©. 
Years is 
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And in Twenty Years it will be - 35^0 o o 
Dedud the Expence, and there re^l ■ > 

mains clear Profit on Ten Acr^^>i27 x 8 

in 20 Years bj the Old Wzy -? J "'» 

11. In the Nm Way. 
Firft Year^ extraordinary 

Expence is^ for plow- f A x. d. 

ing and manarii^ the ^ -* - ^^^ -it 2a 9 ,f 

JLand, the iime as in 

Old Way - - 
plowing once more, at^ 

4 J. ^^r Acre - ^r ^ ^ ^ 
8eed^ 9 Gallons peir Acre, i 

at 4J.^^r Bufticl • j * 5 ^ 
Drillings at 7 ^./'^'Acrc o 5 la 
Hand-hoeing and Weed- 1 

iM;,ataj.W./wAcre f * ^ 
Hbrfe<*hoeing Six tloiea^ 1 c o o 

at 10 J. ^ Acre •• -J ^ 
KeafHfig, Binding^ andl 

€^uTying> at 6s. pett\ 300 

The uandine annually. 



Therefore the Expence on Tea? ^ ^ 
Acres in Twenty Years is ^ - .^S 7j 

Add rfie Ejctfaordinaries of thqji,^^ ,i « 
Firft Year, and the Sum is -• ^§ ^97 ^^ ? 

The yearly Produce is at leafl^ 
Twft Caters of Wheat ^1* Acrc^ I 
at I /• S i. /^r Qoarter } which, on>56o o '% 
Tea Acrta in Tw«i^ Yeaiis^ tt-^ I 
inotintsto • ^ - - -p - ^S 

TkH^rgfore, all things paidj^ therel •'''''^''*''''''^ 
feniains clear Profit on Ten Acres w6j^ 3 4 
in Twenty Yca?s by the New Way y 
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. So that the Profit pn T^a A^/es of Land ip 
Twenty. Ywifi ift^the New .Way^/cxceedsthajt 
fa the Old W; 145: A I s, 9d: ftuS coQfeqvciatly 
^^ -ecnfider^bly ^more than.'douhte thereof;; an 
ample Encouragement to. pmai^ a Scheme, 
whereby fo great Advantage, r will arifc^ frorp 
fo fmall a Quantity cif Lah4, Ul t|it Compafs of 
ii iTwenty-one Year? iieafc j • One Year being 
flowed, both in the Old and -New ? Wayy ibr 
preparing the Ground.' 

It ought whhalcto ht obferved, that Mn Tulh 
Hulb^ndry requires no Manure at all, thg^we 
have here^^ tcP. pr^e^t OBji^^ons, allowed the 
Charge tljexe^f fqf the firft Year y and moreover, 
that tho' the Crop of Wh^t from the £)W//- 
plough is here put oi^y at Two <^artcrs on an 
Acre, yetMr^T^/Zhimfelf, by aftual Experiment 
and Meafure, found the Predtice of his drilled 
Wheat-crop amounted to altnoft Four Quarters 
on an Acre : And, as he has delivered this Fadt 
upon his ownKnowlege, fo there i§ noReafpn to 
doubt of feis Viratfty, which has never yet beep 
.xajled in q^^ejftioaiir But that we pight not be 
Tuppofed ta have ^ny Prejudice in favour ^f 
jjh^pchemepiye.haye jch<>fep to take the.Cajcu- 
Ufxn n^ of .others- rathe;r . than his, havngr.ip 
othef View in what we have faid, than to prdciote 
the CaufeJof Truth, and-tlie p&blic WtXst6. ^ 

*- " . . I ' : ....... • . : J . 

The Wheat afid Tu^icp Dtill-Boxei, on theJ^rill-Pl&gkjiCQjn- 
plete, meniioued ip thjn TVe^tife^may^be had at M^. Mu^ordTs 
^^^Cvrfitur-ffreety Cbancerylane, Lon^in. " . 

I ' . . CHAP. 
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ROOTS and hkWkSP' 

INCE the moft immediate Ufc o{ Agrl\^ 
culture^ in feeding Plants, relates to their 
Roots^ they ought to be treated of in the 
firft Place. 

Roots are very di(Ferent in different Plants: But 'tis 
not neceflary here to take notice of all the nice Di- 
ftindlions of them ; therefore I fliall only divide them 
in general into Two Sorts, viz. Horizontdl-Roots^ and 
^ap-Roots^ which majr include them all. 

All have Branchings and Fibres going all manner 
of ways, ready to fill the Earth that is open. 

But fuch Roots 35 1 call Horizontal (except of Trees) 
have feldom any of their Branchings deeper than the 
Surface or Staple of the Earth, that is commonly 
mov'd by the Plough or Spade. 

The Tap-Root commonly runs down Single and 
Perpendicular (a)^ reaching fometimcs many Fa* 
thoms below* 

This (tho* it goes never fo deep) has horizontal 
ones pafiing out all round the Sides •, and extend to 
fcversd YardsDiftance from it, after they are by their 

(a) In this manner defcends the firft Root of every Seed ; but 
of Corn very little, if at all, deeper than the Earth is tilled^ 

Thefe firft Seed-Roots of Com die as foon as the other Roots 
come out near the Surface, above the Grain ; and therefore this 
firft is not called a Tap- Root ; but yet feme of the next Roots 
that come out near the Surface of the Ground, always reach 
dpwn to the Bottom of the pulverized Staple; * as may be feen, if 
you carefully examine it in the Spring time ; but this firft Root 
in Saint-foin becomes a Tap-Root. 

B ' tMinut^* 
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Minutcnefs, and earthy Tindure, become invifible to 
the naked Eye. 

A Method how to find the Difiance to which 
Roots extend Hcrizontally. 

PL 6. Fig. ;{. : Is 9 Piece or Plot dug and made 

'*BH& in whc^4;K*xfl Ground, the End J 2 Feet, the 

^ End.^lw.Feex,; the Length of the Piece 20 Yards ; 

;\ : cKf f igyVea in.the'mitldle of it are 20 Turneps^ fowa 

early, and well ho'd. 

The manner of this Hoing muft be iit firft near 
the Plants, with a Spade, and each time afterwards^ 
a Foot farther Diftance, till all the Earth be once •well 
dug ; and if Weeds appear where it has been fo dug, 
hoe them out fhallow with the Hand-Hoe. But 
dig all the Piece next the out Lines deep every time, 
that it -may be the finer for the Roots to enter, when 
they are permitted to conrie thither. 

If thefe Turneps are all gradually bigger, as they 
ftand nearer to the End J5, 'tis a Proof they all extend 
to the Outfide of the Piece ; and the Turnep 20 will 
appear to draw Nourifliment from Six Feet Diftance 
from its Centre* 

But if the T^urneps i6, 17, i8, 19, 20, acquire 
no greater Bulk than the Turnep 15, it will be clear, 
that their Roots extend no farther than thole of the 
Turnep 15 does; which is but about 4 Feet. 

By this Method the Diftance of the Extent ^ Roots 
of any Plant may be difcov^r*d. 

What put me upon this Method was an Obfervation 
of Two Lands (or RidgesJ drilFd with Turneps in 
Rows, a Foot afunder, and very even in them ; the 
Ground, at both Encjs, and one Side, was hard and 
vjnplow'd ; the Turneps, not being ho'd, were very 
poor, fmall, and yellow, except the Three outfide 
Rows, 5, C, J), which flood next to the L^d (or 
Ridge) £, which Land being plow'd and harrow'd, 
at the time the Land yf ought to have been ho'd, 

gave 
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gave a datk BourHhijtig €ol6ur to ^k. ihfce Rows \ 
and die Turneps in the Ro^Z), wltiob JSbod fartbeft 
off from the new-plowM Land £, received fo much 
Benefit from it, as to grow twice is: ifig' as any of 
the more* dtftant Rows; I?he Row d being a Foot 
nearer to the new-pbw'd Laad, bcdirtic^ twice a$ 
large, as thofe m D ; hut. the Row it, wldch yw next 
to the Land £, grew much larger yet (a)^- 

F Plate ifi. is a Piece of Imrd whoile GTound^ of a 
about two Perch in Length, and about. ^ Dr g Feet 
faroad, lying laet(wi^t thoie Two Lands^ Mrl;uch had 
not been plow'd th^Yjdari 'twas- reraarfcable, that 
during the Length; of rfais .interjacent haspd.GnoUcid, 
the Rows jB, C, D, wbfe as £naU attd'ycUow al 
any in the Land. 

The ^rAf^ in theJlow A about liinee Feet diftant 
from the Laiid £, ceoeismg ^ douhid Ira^iteafr, proves 
they had as mu^h Naurifiibient frorh the Land £, a$ 
from the Land jt^ wherein they ftood ; which Nqu-» 
riflunent was brought Jby k£s tUn half ttbe Number 
of Roots' of each of thefe ^urneps. 

In their awp Land': they muft have .emended a 
Ysard all round, elfe they could not have reached the 
Land £, wherein *tis probable thefe few Roots went 

fa) A like Obfervation to this on the Land E, has been madtf 
in feveral Turnep-Fields of divers Farmers, where Lands adjoin-' 
ing to the Turneps have been well tilled; all theTurneps of the 
contiguous Lands that were within three or four Feet, or jnore, 
of the newly pulveriz'd Esfrth, received as great, or greater In- 
creafe, in the Manner as my Rows BCD did ; and what is yet 3 
greater Proof of the Length of Roots, and of the Benefit of deep 
Hoing, all thefe Turneps have been well Hand-ho'd ; \yhich is « 
good Rcafon why the Benefit of the deep PulVeration (hould be 
perceivable at a greater Dillance from it than mine, becaufe my 
Turneps, not being hoeil at all, had not Strength to fend out their. 
Roots through fo many Feet of unpulveriz'd Earth, as thefe can 
through their Earth pulveriz'd by the Hoe, tho* but Ihallowly. 

This Obfervation, as 'tis related to me (I being unable to go 
far enough to fee it myfelf) , fufHciently demonftrates the mighty 
Difference there is between Hand-hoing and Horfehoing. 

B 2 more 
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more than another Yard, fo give each Turnep as 
much Increafe as all the Roots had done in their own 
Land. 

Except that it will hereafter appear, that the new 
Nourilhment taken at the Extremities of the Roots 
in the Land Ey might enable the Plants to fend out 
more new Roots in their own Land, and receive fome- 
thing more from thence. 

The Row C being twice as big as the Row 2), 
mull be fuppos'd to extend twice as far ^ and the 
Row Bj four times as far, in proportion as it was 
of a Bulk quadruple to the Row D. 

A Turnep has a Tap-Rbot, from whence all thcfe 
Horizontal-Roots are deriv'd. 

And 'tis obfervable -, that betwixt thefe two Lands 
there wasaTrchdi, or Furrow, of about the Depth 
of Nine or Ten Inches, where thefe Roots muft dc- 
fcend firfl:, and then aibend into the Land E : But it 
muft be Jioted, that fome fmall Quantity of Earth 
wa3, by the Harrowing, fairn into this Furrow, 
clfe the Roots could not have pafsM thro' if 
: Roots will follow the open Mould (tf), by dcfcend- 

ing 

faj A Chalk-Pit, contiguous to a Barn, the Area of which 

being about 40 Perch of Ground^ was made clean and fwept ; fo 

that there was not the Appearance of any Part of a Vegetable, 

piore than in the Barnes Floor : Straw was thrown from thence 

into the Pit, for Cattle to lie on; the Dung made thereby was 

haled away about Three Years after the Pit had been cleanfed ; 

when, at the Bottom of it, and upon' the Top of the Chalk, the 

Pit was covei*'d all over with Roots, which tame from a Witch- 

^Im, not more than Fivt or Six Yards in Length, from Top to 

Bottom, and which was about Five Yards 'above, and Eleven 

Yards from the Area of the Pit ; fo that in Three Years the Roots 

of this Tjree extended themfelves Eight times the Length of the 

T^cCy beyond the Extremities of the old Roots, at Eleven Yards 

Diflance from the Body : The annual-increafed Length of the 

Roots was near Three times as much the Height of the Tree.' 

I'm told an Objection hath been made from hence againd the 
Growth of a Plant's being in proportion to the Length of its Roots ; 
bat when the Cafe is fully ftated^ theObjedlion may vanifh. This 

Witch- 
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ing perpendicularly, and mounting again in the fame 
manner : As I have obfchr'd the Root$ of a Hed^ 
to do, that have pafs'd a fteep Ditch two Feet deep, 
and reach'd the Mould on the other fide, and there 
fill it ; and digging Five Feet diftant from the Ditch, 
found the Roots large, tho' this Mould was very (hal- 
low, and no Roots below the good Mould. 

So in an Orchard, ' where the Trees are planted too 
deep, below the Staple or good Mould, the Roots, 
at a little Diftance from the Stem, are ^U as near the 
upper Superficies of the Ground, as of thofe Trees, 
which are planted higher than the Level of the Earth's 
Surface. 

But the Damage of plandnga Tree too low in 
moid Ground is, that in paffing thro' this low Part, 
(landing in Water, the Sap is chiil'd, and its Circu- 
lation thereby retarded. 

One Caufe of Peoples not fufpefting Roots to 
extend to the Twentieth Part of the Diftance, which 
in reality they do, was from obferving thefe Horizon- 
tal-Roots, near' the Plant, to ije pretty taper ; and if 
they did diminifh on, in proportion to what they do 

Witch-Elm is a very old decayed Stump, which is here called a 
Staggar^ appearing by its Crookednefs to have been formerly a 
IPlaJher in an old White-thorn Hedge wherein it Hands : It had 
been lopped many Years before that accidental Increafe of Roots 
happened ; it was ftunted» and fent out poor Shoots ; but in the 
third Year of thefe Roots, its Boughs being moft of them hori- 
zontally inclined, were obferved to grow vigooroufly, and the 
Leaves were broad, and of a flouriihing Colour \ at the End of 
the third Y^r all thefe Roots were taken away, and the Ann 
being a Chalk-Rock lying uncovered, round the Place where the 
Single Root, that produced all thefe, came out of the »Bank, no 
more Roots could run out on the bare Chalk, and the Growth of 
the Boughs has been but little fmce. 

Wheat y dxiird in Double Rows in November^ in a Field well 
tilPd before Planting, look'd yellow, when about Eighteen 
Inches high ; at Two Feet Diftance from the Plants, the Earth 
wasHo-plowM, which gave fuch Nourilhment "to 'em, that they 
recover^ their Health, and changed their iickly Yellow, to a lively 
green Colour. 

B 3 there. 
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tTitre, they ^mi>ft fooA ttme to an End. Bqc the 
Truth is, that after a few Ihches, they are not dif- 
cernibly fef>ef , but paft on to theif Eflos vef y, nearly 
of the fame Kgnrfs ; this irtay be feeft P^R^m gr'ow- 
•ingift Waf!cr,;aftd in fome other, the* With much 
Care and Difficulty. 

In pulling up the ifbr^nnftntion'd ^urneps\ rheir 
Roots feem'd'to end at few Inches Diftahce from the 
Plants, they being farthct 6ff, too fine Co be perceiv'd 

^ by ordinary^Sbfervation. 

• I found anextreme itm^ Fibre 6ti the Side of a 
Carroty mikh lefs than a Hair; but thtq' a Micro- 
fcope it appeared a large Root, not taper, but bro* 
Icert off Thbrt at the End, which it is protible might 
fi^ve (before broken off) extended near a^ far as thfc 
^urntp Rooti did. It had many Fibres gdirig out of 
it, and I have feen that a Carr6$ will drdW Nourifti- 
'frtent from a great Difttfnce, tho' the Roots are aU 
moft' invijible, where they cOrtte Out of the Carrot 
itfclf. 

By the Fiece F Plate 6. may be feers that thoft 
Roots cannot penetrate, ttnkfe'the Land be opcn'd 
by Tillage, ^c 

As Animals of different Species have their Guts 
bearing different Proportions to the Length of their 
Bodies i fo 'tis probable, different Species of Plants 
may have their Roots as different. But if thofe which 

^ have (horter Roots have more in Number, and hav- 
ing fet dowr^ the means how to know the Length of 
them in the Earth, I leave the different Lengths of 
different Species to be examined by thofe who will 
take the Pains of n^ore Trials. This' is enough for 
me, that there is no Plant commonly propagated, but 
what will fend out its Roots far enough, to have the 
Benefit of all the ho*d Spaces or Intervals I in the 
following Chapters allot them, even thp' they ihould 
not have Roots fo long 4$ their Stalks or Stems. 

And 



^ 



Chap. L Of Roots and Leaves. 7 

And this great Length of Roots will appear very 
reafonable, if we compare the L^rgenels of the Leave j 
(which are the Parts ordained for Excretion) with the 
Smalnefs of the Capillary Roots, which muft make 
up in Length or Number what they want in Bignefs^ 
being deftin'd to range far in the lEarth, to find out 
a Supply of Matter to maintain the whole Plant ; 
whereas the chief OfEce of the Stalks and Leaves is 
only to receive the feme, and to difcharge into the 
Atmofphere fuch Part thereof as is found unfit for 
Nutrition ; a much eafier Talk than the other, and 
confequeptly fewer Paflages iuffice, thefc ending in 
an obtufe Form ; fot otherwife the Air would not be 
able to foftain the Stalks and Leaves in their upright: 
Poftuce ; but the Roots, tho* very weak and flender, 
arc eafiiy fupported by the Earth, notwichltanding 
their Length, Smalnefs, and Flexibility, 

Plants have no Stomach, nor Oefopbagusy which 
are neceffiry to convey the Mafs of Food to an Ani- 
mal :. Which Maia, being exhaufted by the Ladleal^, 
is ejiminated by way of Excrements ; but the Earth 
atfdf being that M4(s to the Guts (or Roots) of 
Plants, they have orJy fine Recrements, which are 
thrown off by the Leaves. 

In this. Animal ^Od Vegetable Bodies agree, that 
Guts 'and Roots are both injured by the open Air ; 
and. Natwe has tak^ in ci^ual Care, that both may 
be fupply'd with NoBfi/hment, without being expos'd 
to it. Guts are f^pply'.d from their Infides, and 
Roots from their Outfides. ' 

AH the Nutrimetlt (or Pahulum) which Guts re- 
ceive for the life of 4n Aftimal, is brought to them.; 
but Roots tnuft fearch out and fetch themfelves aQ 
the Pabulum of d Plant \ therefore a greater Quantity 
of Roots, in Length, or Nun>ber, is neceffary to a 
Plant, than of Gidits to an Animal. 

All Rasts areas theli^teftines of Animals, andhay^ 
thdr Momhs or Ladte^lYieffels c^eping on their outer 

B 4 fpongy 
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fpongy Superficies, as the Guts of Animals have theirs 
opening in their inner fpongy Superficies. 

The Animal Ladleais take in their Food by the 
Preflure that is made from the Periftaltic Motion, 
and that Motion caus'd by the Aftion of Rcfpiration, 
both which Motions prefs the Mouths of the Lafteals 
againU the Mafs or Soil which is within the Guts, and 
bring them into clofcr Contact with it. 

Both thefe Motions are fupply'd in Roots by the 
Preflure occafionM by the Increafe of their Diameters 
in the E^rth, which preffes their Lafteal Mouths 
sgiinft the Soil without. But in fuch Root& as live 
in Water, a Preflure is conftantly made againft the 
■Roots by the Weight and Fluidity of the Watery 
this prefles fuch fine Particles of Earth it cont^ns, 
and which conie into Contaft with their Mouths, the 
clofer to thcin. 

And when Roots are in a tillM Soil, a great Pref- 
furc is made againft them by the Earth, which con- 
•ftandy fubfides,and prefles their Food clofer and ciofer, 
even into their Mouths •, until itfelf becomes fb hard 
and clofe, that the weak Sorts of Roots can penetrate 
no farther into it, unlcls re-open*d by new Tillage, 
which is caird Hoing, 

When a good Number of Single-Mint Stalks had 
flood in Water, until they were well (lock'd with 
Roots from their Two lower Joints, and fon^ of them 
from Three Joints, I fet one in a Mint-Glafs full of 
Salt- water ; this Mint became perfedUy dead within 
three Days, 

Another Mint I put into a Glafs of fair Water ; but 

J immers'd one String of its Roots (being brought 

over the Top of that Glafs) into another Glafe .of 

Salt-water, contiguous to the Top of the other Gkis ; 

This Mint dyM alfo very foon. 

Qf another (ftanding in a Glafs of Water and Earth 
tin it grew vigoroufly) I ty*d one fmgle Root into a 
Bag, which hdd a $pQotiful of dry Sak, awning to 

the 
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the Top of the Glafs» which kill'd thb ftrong MmC 
alio. I found that this Sak was foon difiblv'd^ tho' 
on the Outfide of the Glafs ; and tho* no Water 
reachM fo high, as to ^be within Two Inches of the 
Joint which produced this Root: The Leaves of all 
theie were fait as ^ine to the Tafte. 

Of another, I put an upper Root into a finall Glafs 
of Ink, inftead of a Bag of Salt, in the Manner 
above-mention'd ; this Plant was alfo kill'd by ibme 
of the Ink Ingredients. The Blackneis was not com* 
inunicated to the Stalk, or Leaves^ which inclinM 
rather to a yellowifh Colour as they died, which 
ieem*d owing to the Copperas, 

I made a very ftrong Liquor with Water, and 
bruifed Seeds of Wild-Garlicky and, filling a Glafr 
therewith, plac'd the Top of it ciofc to the Top of 
another Glais, having in it a Mint, two or three of 
whofe upper Roots, put into this ftinking Liquor, 
full of the bruifed Seeds, and there remaining, it killed 
the Mint in fome time ; but it was much longer in 
dying than the others were with Salt and Ink. It might 
be, becaufe theie Roots in the Garlick were very fmall^ 
and did not bear fo great a Proportion to their whole 
Syftem of Roots, as the Roots, by which the other 
Mints were poifon'd, did to theirs. 

When the Edges of the Leaves began to change 
Colour, I chew'd many of them in my Mouth, and 
found at firft the ftrong aromatic Flavour of Mint^ 
but that was foon over ; and then the naufeous Tafte 
of Garlick was very perceptible to my Palate. 

I obferv'd, that when the Mint had ftood in a Glafs 
of Water, until it feemM to have finiih'd its Growth, 
the Roots being about a Foot long, and of an earthy 
Colour, after putting in fome Hoe Earth, which funk 
down to the Bottom, there came from the upper Joint 
a new Set of white Roots, taking their Courfe on the 
Outfide of the Heap of old Roots downwards, until 
tbejr reached the Earth at the Bottom «, and then, after 

fome 
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fooje ttmei c^rne to be 6f tjic Jamet cmhy <iilour 
\9ith the old ones. 

Another Mint being well rooted, from Two Joints^ 
l^tlt Foiir leches I afonder \ I pjaq'd the Roots of the 
lower Joint in a deep MinttGlafs, having Water ^t 
the Bottom, and the Roots of the .upper J oint into a 
fqiial^e Box, contrivM for the Purpofe, (landing aver 
the Giafs,. and having a Bottom, that openM in the 
Middle, with a Hole, that ftiqt together clofe to the 
Stalk, juft below the upper Joint •, then. laying all thefe 
iipptr Robts to one Corner of the Box, 1 fiU'd it with 
Sand, dry*d in a Fire-fhovcl, and found, that in one 
Night's time, the Roots of the lower Joint, which 
rcachM the Water iat the Bottom of the Glaft, had 
drawn it up, apd imparted fo much thereof to thofe 
Roots in the Box above, that the Sand, atthat Con^r 
where they iay^ was very wet, and the other three 
Corners dry. This Experiment I repeated yery often^ 
and it. always fucceeded as that did« , 

And for the fame Purpofe I pffcpar'd a fmall Trough^ 
about Two Foot long, and plac'd a Mint-Glafs under 
elch End of the Trough ; over each Glals I pkc'd a 
MtAt, with half its Roots in theGlafe, the other half 
in the Trough: ThcMints flood juftupon the Ends 
of the Trough. Then 1 covered jCbefc Roots with pulr 
veriz*d Earthy and kept the Ghfles fupply'd .with 
Water ; and as. oft :as the white fibrous Roots flbot 
thro' the Earth,^ I threw on more Earth, till, the 
Trough would hold no more ; and {till tl^ white Fi* 
bres c^me thro', and appeared above k *, but all feem'd 
(as I law by the Help of acoarfeMicrafcope) to turn, 
and when they came above-ground, their Ends en-* 
ter*d into it again. Thefe two Minis grew thrice as 
large as any other Mini I had, which were, mjtoy^ 
that ftood in Water, and much larger than thoie which 
flood in Water with Earth in it : They bemg all (rf 
an equal Bignefs when fet in, and fet at the fame ttnse* 
Tho' thefe two, ftanding in mf Chamber, never- had 

any 
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wy 'W<ter m' their £artkf bui t?haitlspfe Roots, ;wbich 
reached the Water in the Glaffes, fent up to the RoQ|t9^ 
*rblch gfew in the Trou^v TlwJ vaft Qjiantity of 
Wafer thefe Root$ fent up^ beiog &flSciem Co keep 
aU th€ £arth im the Troughs oogift^ tbo' «f a thou- 
fand (ime$ greater Qj^amity ttnin the Roots which 
Wfttefi^M it, mak.^ it probable^ tibat dse Water pa&'d 
oqt of the Roots into the Earthy without mixing at 
ail With the, Saj^ or being akerM to any Degree* The 
Earth kept always moiftj and jrt the hot Weather' 
thdre would not rbmpn a Prop, of: Water in the 
GkfleS) wheti they h^d not been\ff«(h iupply'd in two 
Deiy» and One Night \ and yet ihefe Roots vsk the 
Glaffes wtre not dry*d, tho' thty ftood ibmetime$ a 
whole Day dnd Night thus in theefnpty Glaffcs, Thefe 
€wo Mtlits have thus liv'd all anie Summen 

Remarks on the Mint?> fcf ^- 

Tho' the Veflcls of Marine Plams be fome ways fortK 
F}r*d againft the Acrimony of Salt, fts Sea-fifh are ; yet 
the Mints all Ih^w^ that Salt iS Poiibn to other Planter 
. /The Rcafon why the Salts ift Dung, Brine,- Or 
Urine, do not kiU Plants in the Field, or G^rdett, ia, 
.that their Foite isfpent in aiJling upon, and dividing 
the ftuts of Earda % neither do thefe Salts, ot at jeaft 
asty conliderable Quantity of them^ reach the Roots. 

I try'd Salt to many Potatoes in the Ground, beirlig 
tmderrtiin'd; and t few of th^ir Roots pUt into a Difh 
of Salt- water, they all died fooner or Jbter, according 
to their Bignefey and to the Proportions the Qjjantity 
of Salt apply 'd did bear to the«n* ' . . 

By the^Mints it appears, thatRooU make no Dir 
ftinftkxis in the Liquor they imbibe, whether it be 
, for their Nourifcnicnt or Dcftruftiotar 5 and that (hey 
do not infume what is dilagreeabte, or Poifon to them, 
for lack <rf dthcr Suftenancc ; fince they were very 
vigorous, and' vsDcll fed in the Gla(fes,/at the time 
when the moft inconfiderable Part of their Num- 
ber 
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ber had the Salt, Garlick, and Ink ofitr'd to 
them. 

The fixth Mint ihtYtSy that when new Earth is 
apply'd to the old Roots, a Plant fends out new Roots 
on purpofe to feed on it : And that the more Earth is 
given it, the more Roots will beTorm'd, by the new 
Vigour the Plant takes from the Addition of Earth. 
This correfponds with the Aftion of Hoing; for 
every time the Earth is mov'd about Roots, they have 
a Change of Earth, which is new to them. 

The feventh Mint proves, that there is fuch a 
Communication betwixt all the Roots, that when any 
of them have Water, they do impart a Share thereof 
to all the reft : And that the Root of the lower Joint 
of this Mint had PaOages (or Veflels) leading from 
them, through the Stalk, to the Roots of the upper 
Joint ; tho* the clear Stalk (through which it muft 
have pafs'd) that was betwixt thefc two Joints, was 
feveral Inches in Length. 

This accounts for the great Produce of long tap- 
rooted Plants, fuch as Lufern and St. Foinj in very- 
dry Weather : for the Earth at a great Depth is always 
mbift. It accounts alfo for the good Crops we have 
in dry Summers, upon Land that has a Clay Bottom ; 
for there the Water^ is retained a long time, and the 
lower Roots of Plants which reach it, do, like thofc 
of this Mint, fend up a Share to all the higher Roots. 

If thofe Roots of a Plant, which lie at the Surface 
of the Ground, did not receive Moifture from other 
Roots, which lie deeper, they could be of no Ufe in 
dry Weather. But *tis certain, that if this dry Surface 
be mov*d or dung'd, the Plant will be found to grow 
the fafter, tho* no Rain falls ; which feems to prove, 
both that the deep Roots communicate to the ihallow 
a Share of their Water, and receive in Return from 
them a Share of Food, in common with all the reft 
of the plant, as in the Mints they did. 

Tlic 
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The two laft Minis ihew^ tbAt when the upper 
Roots have Moifture (as they had in the Earth in the 
Troi^h, carried thither fir ft by the lower Roots) they 
impart fome of it to the lower, elfe thefe couJd not 
have coatinu'd plump and frefti, as they did for 24 
Hours in.the enipty Glafs. And I have fince ob-* 
ferved them to do fo, in the cooler Seafon of the 
Year> for ieyeral Weeks together, without any other 
Water, than what the upper Root^ convey'd to them, 
from the moift Earth above in the Trough C^j. I 
know not what Time thefe Roots might confinue to 
be fupply'd thu5 in the hot Weather, becaufe I did 
not try any longer, for fear of killing them. 

But it muft be noted, that the Depth of the Glaft 
protedled the Roots therein from the Injury of the 
Motion of the free Air, which would have have 
dry*d them* if they had been out of the GJafi. 

In this Trough is (hewn moft of the Hoing Effefts ;, 
viz. That Roots, by being broken off near the 
Ends, increafe their Number, and fend out feveral 
where one is broken off. 

That the Roots increafe their Fibres every time the 
Earth is ftirr'd abput them. 

That the ftirring the Earth makes the Plants grow ; 
the fafter. 

Leaves aretheP^rts or Bowels of a Plant, which 
perform the fame Office to Sap, aar the Lungs of an 
Animal do to Blood •, that is, they purify or cleanfe 
it of the Recrements, or fuliginous Steams, received 
in the Circulation, being the unfit Parts of the Food ; 
and perhaps fome decay 'd Particles, which fly off the 

fa) 'Tis certain, that Roots and other Chyle- Vcffeh of a Plant 
have a free Communication throughout all their Cavities, and the 
Liquor in them will run towards that Pait where there is leaft 
Refiftance ; and fuch is that which is the moft empty, wihether it 
be above or below; for there are no FaI'vesihat can hinder the 
Defcent. or Afcent of Liquor in thefe Vefiels, as appears by the 
growing of a Plant in an inverted Poftore.^ 

VcflfcU, 
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VeflHs, through wfrichBlodd dnd Sap do paft ref|)ec- 
tively. ' 

Befides which Uic^ the Nitro-aereous Particles may 
there enter, to keep up the vital Ferment or FJamp, 
- Mr. Papn (hewi, that Air will pafe in at the 
Leaves, and but thro* the Plant iff die Root«, but 
Water will not pafs in at the Leaves ; and that if th« 
Leaves have no Air, a Plant wiM die ; but if the 
Leaves have Air, tho* the Root remMn in Water in 
vactt»j the" Plant will live and grow. 

Dr. Grew J in his Anatomy of Plants, merttioM 
VeflHs, whie:h he calls. Net-work, Cobweb, Skeins 
of .Silk,. &c. but above all, the Multitude of Air- 
Bladders in. them, which I take to be of the fame 
Ufe in Leaves, as the Veficulae arc in Lungs. Leaves 
being as Lungs inverted, and cf a broad and thin 
Foxm J their Veficute are in Contaft with the free 
open Air, and therefore have no need pf Trachea, ^ or 
Bronchia, nor of Refpiration. 
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Of Food of Plants. 

m 

TH E chief Art of an Hulbandman is to feed 
Plants to the beft Advantage ; but how fluJl 
he do that, unlefe he knows what is their Food ? By 
Food is meant that Matter, which, being added md 
united to the firft Stamina of Plants, or ,Plani[uU^ 
which were made in httle at the Creation, gives them, 
or rather is their Increafe. 

'Tis agreed, that all th*e following Materials con- 
tribute, in fome n^nner, to the Increafe of Plants ; 
but 'tis difputed which of them is that very locreafe 
or Food. I. Nitr(. a. Water. 3. Air. 4. Fire. 
5. Earth. 
' I wiU 
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I will not mentioil, as a Food, that acid Spirit of 
the Air, fo miKh talked o<*; finipG fey its eating afun- 
dep Iron Bars it appears too much-ofthe'Natwr^ of 
^fua Far f is J to be a welcome Gueft alone to the 
tender Veffels of the Roots of Pfants. 

Nifre is ufeful to divide and prepare the Food, and 
may be faid to nourifti Vegetables in much the feme ' 
Manner as my Knife 'noariJhes me^ by cutting and ; 
dividing my Meat : But when Niire is apply'd to the . 
Root of a Plant, it will kill it as certainly as a ICnife : 
milapply'd wiB feiU'aMan : Whkh proves, that Nifre 
is, in rcfpeft of Noiirifhment, juft as much the Food 
of Plants, 2l% Whke Arfenick is the -Food of Rats; 
And the fame may be faid of Salts. 

fFdiefy from Van-Hdmont^ ^ Experiment, was by 
fomt great Philofophers thought to be ic But thcfe 
were deceived, in not obferving, that Water,,. has al- 
ways in its Intervals a Charge of Earth, from which 
no Art can free it. This Hypothefis having been 
fully confuted by Dr. Woodward^ no-body has, that 
1 know of, maintain *d it fince : And to the Doftor's 
Arguments I (hall add more in the Article of Air. 

Air^ Becaufe its Spring, £5?^. is as neCcflary to the 
Life of Vegetables, as the Vehicle of Water is ; fome 
modem Virtuoli have affirmed, from the fame and 
worfe Arguments, than thofe of the Witer-Philofb- 
phers, that Air is the Food of Plants. Mr. Bradley 
being the chief, if hot only Author, who has pub- 
Hfli*d this Phantafy, which at prefent feems to get 
Ground -, *tis fit he fbould be anfwerM : And this wiH 
be cafily done, if I can fhew, that he has anfwerM 
this his own Opinion, by fome or all of his own Ar* 
guments. . ; 

His ikft IS) that of Htlmont^ and is thus related 
ih Mr. Bradley* s general Treatife of Hujbandry and 
Gardenings Vol. I. t. 36. * Who dryM Two hun- 
^ dred Pounds of Earth, and planted a Willow of 
* Five Pounds Weight in it, which he water'd with 
'^ 2 , ! Rain, 
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* Kain, or diftiird Water ^ and to fecure it from anjr 

* other Earth getting in, he covered it with a perfo- 

* rated Tin Cover. Five Years after, weighing the 

* Tree, with all the Leaves it had borne in that Time, 

* he found it to. weigh One hundred Sixty-nine; 

* Pounds Three Ounces ; but the Earth was only di- 

* minifh'd about Two Ounce* in its Weight/ 

Oh this Experiment Mr. Bradley grounds his Airy 
Hypothefis. But let it be but examined fairly, and 
fee what, may be thence inferr'd. 

The Tin Cover was to prevent any other Earth 
from getting in. This muft alfo prevent any Earth 
from getting out, except what entered the Roots, 
and by them pafs*d into the Tree. 

A Willow is a very thirfty Tree, and muft have 
drank in Five Years time feveral Tuns of Water, which 
muft neceffarily carry in its Interftices a great Quantity 
qf Earth (probably many times more than the Tree's 
(tf) Weight, which could not get out, but by the 
Roots of the Willow. 

' Therefore the Two hundred Pounds of Earth not 
being increafed, proves that fo much Earth as was 
poured in with the Water, did enter the Tree. 

Whether the Earth did enter to nourifh the Tree, 
or whether only jin order to pals through it (by way 
of Vehicle to the Air), and leave the Air behind for 
the Augment of the Willow, may appear by examin- 
ing the Matter of which the Tree did confift. 

If the Matter remaining after the Corruption or 
Putrefaftion of the Tree be Earth, will it not be a 
Proof, that the Earth remamed in it, to nourifh and 
augment it ? for it could not leave what it did not firft 
take, nor be augmented by what pafs*d through it. 
According to Arift^tle^s Doftrine, and Mr. Bradley's 

{a) The Body of an Animal receives a much lefs Ihcreafe in 
Weight than its Perfpiratipus amount to, as San^oriuis Static^ 
Chair deMonftrates. 
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too^ in Vol. I. pag. 72. ** Putrcfa£lion: refolvcs it 
•' again ihtd Earth,, its'firfl: Principle.*' 

The Weight of the Tree, even \«^hcn green, muft 
confift o£ Earth and Wa^er. ' Air could be no Part of 
it, becauf^Air being - of no greater Specific Gravity 
than 4 thb tncuoibent* Atrm>fphere, could hot be of any 
Weigbc io dt ; ; therefore was rto Part of the One 
hun^d Srxty-niite Pdunds Three Ounces. • • 

Nature ha$ dii:c6ted Animals and Vegetables to feek 
what is mod neceflary to them. ' At the Time When 
the J^<r/«J has a NeceflTity of Refpiration, *tis brought 
forth into th^ open Air^ and then the Lungs are filled 
with Air. As foon as a Calf^ Lamb, '&?c. is able to 
Hand, it'applie& totheTtkt for Food, without any 
Teaching. Jhlike manner Mr. '5r^i://<ry remarks, irt 
bis yo\.\. pag. 10* f'Tbatalmoft every Stem iand 
' every Rooc we formed m a betiding Manner under 

* Ground;: and yet all thefe Stems become ftrait and 
' upright when they corhe above-grbdhd; and meet 

• the Air J and moft Roots run as difedtity downwards, 
' an^fhuathe Airas tnuch-as poffiblei* ' • 

C^n any thing mot-e plainly (hew the Intent of 
Nature, tha:n this his Remark does? viz. That the Ait 

ft 

is moft nccefl^ to die Tree above-groUnd, to purify 
the Sap by,theLeaves,^as the Blood of Animals is 
depurated by their Lungs: And that Jloots feek the 
Ekrth for their Food, and fliun the Air, which would 
dry isp^^and deftroy them; 

No onct.Truth can^poflibly contradift or interfere 
with gnv other Truth s b«t One Error may contra- 
di<5t an0 ,intcrfcrie with another Error, vhi, 

Mr. Bradley^, and all Authors, I think, are of Opi^ 
nion, that Plants of different Natures are fed , by a 
different Sort of Nouriihment \ from whence they 
aver, .that a. Crop of Wheat takes up all that is pe- 
culiar to that Grain \ 'thea a Crop of Barley all that is 
proper to it ; next a Crc^ of Peafe, and fo on, till 
each has drawn off ajl thofe-Particlcs which are proper 

C to 
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to It \ and ^)<n B<> more of tbefir Graini will g^w hi 
that Land, titt by FalW» Dmg» and Influciioai of 
the ^e^V€ns» th^ Earth will be agaio replenifliM with 
f>^w Nqi^uiiihni^Wt ^ fupj^f the £uoe Sorts of C^ff^ii 
Qver again/ Tl^» if tnie (as they aU affirm it xm 
beX wwJ4 F^ve, th.at the iVjr ia not the Food of Ve* 
g^r^blea. I'or (M Air ImiM in stfelf fb homc^ttne- 
ous as it ist v»M Wf^ aMrd tieh dif&rmt roatter 
as th^y imagine ; neithtt h it prcdsd^le, that the Air 
flioujd ;ffFor4 the Wheat Nourilhtncnt more one 
Year, f h^p the e^Cuifig Year ; or that the fame Year 
^t (boul4 nourifh BajFleyf in ooe Field, Wheat in an* 
Pther, Peafe hi a Tbipd ; but that if Barky were fown 
in th? Thir(J, . Wh«at in thtEiift, PeafiF> the Se- 
cpnd> all would ^1 : TheirdEore this Hypodiefii of 
Air for f oqd internes with, aod ^f|tradifts chU 
Po&iiqe of Neoefiity t>f diapt^ Skvts. 

I fuppQfe> by Air» they do not mean dry Panides 
of Eanht s^f^ thf Effluw which float in the Air : The 
P^^iQ^. pf 4^efe is too finsU to augment Vegetables 
to diat Bulk tJK;y ^rive at. By that way of fptak- 
}ttg tbeyr mighl i^ore ttfuiy affirm this of Water, be- 
4^fe it ^u(t b^ like to carry a greater Quantity oi 
parch than J^ig dofii^ in proportian tp the Ufiisrence 
<^f their i^^et^nt fpeoB^: W«ig|it y Water, being aboCit 
4oiO tim^ heavier , thw Air, 13 likely to have 800 
^imes more.of that terreilrial Matter in k ; and we fee 
this is fufficient to maintain foto^ Sort of Veget^les^ 
fSLs Aquatic^ ; but (he Ai'r» by itQi<^haige 'of Effluvia, 
i^c. i\ never ab|ie to oiaioiaiQ or iiouri& any Plant ; 
for as to thsi Sedums, Aloes^ andatt others, that are 
fuppos'd to grow fufpetKl^ ii^ the Air, 'tis a mere Fal-^ 
lacy } they ieem. to ^ow^ but do not ; fince theyi con* 
ftantly grow Vghitsr, ^nd tho' their Vcl&is niay be 
fom^what diftended \xf tb^ Ferment ot th€»r own 
juices, wh^h they received in the Earth, yet> fai|>dRded 
in Air, they jcondsiu^ly dtminifh in Weight' ('Which 
^ the trm Apgn:KOt of a Plant) \mA\ tihay gnew to 

nothing. 
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nothing. So that this Inftsnce of Sedums^ £cfr« 
which theypreten4 to bring for Proof of thi&thetr 
Hypot]iefi4*-ifi alone a fbU Confutation of it. 

Yet if graMed^ that Air could nouriflx fome Vega« 
tafaie&by cht earthy Effluvia, (^c. ifsrhich it carry*d with 
it (aO^ ey^n thatmnild be againft tbeip, not for them. 

They might as tesH' believe, that Alartins an4 
Swaliaias are nourifh'd by the Air, becaufe they live 
on Flies and . Gnats». which they catch therein $ tfaia 
being dtt iahie Fgod, which is found in the Stomach 
of the Chan^clieon. . ^ 

If» as they fay, the Earth is of little other Ufe to 
Plants,, bot.to keap^them fix'd asid flea^, there 
would; be little or no Difference in the Value of rich 
and poor .Laind,.dung'd oir undung'd ; for one would 
ferve to keep Plants fix'd and fteady^ vtrj near, tf 
mtt quite, osweM as* the other. 

If Water or Air was theFood of Pfauits, J cannot 
fee what Neoeflby there fboukl beof Dungor Tillage^ 
. 4. Fin. . NoPhmt can. live without Heae, tho^ 
difitifrent Dsgiises of it. be necefiary to difierent Sortt 
of Phmts, Some are . almofl able to keep Company 
with the Salamander y anddo^Kvc in; the. hotteft Extf 
pofiirsa of the hoc Countries. Others have tfaei^ 
Abode with Fifliesimder Water, in cold Chnaates t 
for the 3un has Ins Influence, tho* weaker, upon ths 
Earth covered with Water,, at a confiderable Depth i 
which appears b^ the Efied the ViciCitude^ of Winter 
and Summer have upon iubterraqueous Vegetables. 

Tho* every Heat is iaid to be a different Pegre^ 
of Fire *, yet we may diftinguilh the Degrees by thdf 
diflbrent Effe&s. BJeat warms ; but Fire t^urns : The 
firft helps to cheriib, the latter deftroys Plants. 

(a) This is meant of ^ry Earthy by its Lightnefs (when pah 
veriz*d extremely iin^) carr|e.d in the Air wi^out Vapoi}r : For 
the AtmofDhere, conMing of all the Elieraents, has Earth in it in 
confiderable Quantity, mi^'d with Water ; but a very little Eardi 
is fo minateiy olividedy as to fly th^ifii pore from Wfter, whick 
is ies Vehicle there for the moft part. 

C 2 ' 5* Earfb. 
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%o it J aKi|d ^wn pa more of thcfe Graiai*^*" ^rnts a 

that Land, titt by FalW». Dmig» ^ '/^"^ 

the ^e^vens,, tha Eairth wUI *^" . 'i'-*'"'^^ ^^"^ ^^^ 

fj^w NcHwi(hmWf to fur- ^;>^^/nore Earth. 

over agwn.' Tl^^* ''" .->??^^riic Earth, Water 

beX woulici prpvc- , * ^J^^jf/'^iSiA fermenting, it in 

g?e,blc8. For ^V^^'^^^^^^ •. 

ous as it is* ^ *^ x'^^o^A is affimilated to the 

as they ir . \^Kf^i0i^i>lot^ ^^ of it. . 

fi^wW ^^>?!^li ^ Heat, could be. taken 

Year i'^^^'r^iiiam ro be a. Plant, tho* a dead 

*^^ ^'^5'' r X*? fi^^^ ^^^ talon away , what would 

' ^i/i^^ the Plant.? Mr /Bradley might look 

j^b^^J^^ '^» before he found it in the Air 
^^fjl^ific 6r certain Qualities. 
,tn^J too much Nitre (or other Salts) 
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'^^^^^^ao njuch Water, drowns it ; too nnmch Air 

i^^gjBoptsof it ^ too nxQchiieat (or Fire) burns 

• fa«It;too^much Earth a Plant never .can; have, 

J^Ls it be ^therein wholly buried ; and in that -Cafe 

^^^ be-^iially inifapply/d to the Body, as Air or 

^itre would rbs to, the Roots.. ; . 

, Too mach£atth, or too fide,, can never poffibly 

be given to Roots ; for they never receive fo much 

1^ it, as to fuifrit the Plant, urilefs it be deprived of 

Jicaves, ji^feicK, fas Lung?,, iflxould purify it. 

:;-And Eartb is. lb furely the.Food of ail Plants, that 

with the proper. Share of thfe other Elements, which 

tach Species iof Plains rcqtiires, 1 do not find but that 

»y cofnmon Earth wilLnourifli any Plant. 

t;.i The only Difference of Soil C^^ (except the Rich- 

nefs) fcems; to be thcdifferm.Hcat and Moifture it 

-*' I , . ", . hasi 

rj. if) As I have faid in my EJfayf That a Soil heiag mce prnfer t§ 
f^^feciis 'of Vfgetabkiy it ^xviil aI^iA:ayi to continue to he fo'^ it 
iimtf be ra|5pol€4;..^^F _'^'^ ^.^ ^^ Alteration of the Heat and 
Moiflureci i(; aad chaf this Difference Imean, is of its Qusdity 
!-. ' -.. of 
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"^ *• if thofe be rightly adjufted, any Soil will 

^ ny Sort ^f Plant; for k%- Thyme and Rujhes 

'^ 'aces, and both will die 5 but let them change 

by removing the Earth wherein the Thyme 
^ -ithe dry'HiH dowfi into the waliry Bottom, 

^^lant Rujhes therein ; and carry the moift Earth, 
»vhcrein the Rufics sreWv^I>...JO'the Hill 5 ; and ther^ 
Thyme will grow in the Eartn^that was tafe^n.trom th^ 
Rujhes ; and fo will the Rujhes grow, in the J^rth'lhat 
was taken from the Thy^p^ i fo that 'tia only labre or 
lefs Wafer.tbat makes the fame Earth fft eitner For the 
Growth of Thyme or Ru/hes. , , . ' , 

So for Heat V our Earth, when it has in the Stove 
the juft Degree of Heat that each Sort pf, Plants rer 
quires, will maintain Plants brought from both tlie 

Indtes. 

> f • - • ..III "^ > 

Plants differ as much from one another in the Dcr 
greesj^f „Jieat and Moifture they recjuixe, Tas. a FiQi 
differs from a Salamander , -•" 

Indeed Mijletocy and jfome other Plants^ Viirnot 
live upon Eaith, until* ^t.b^ ,firft alter'dby ilie,Ye0els 
of aoothei: Plant or Tre^.'upon which tjtey grpw, 
and thirein are as nic? in x.o<^ ^ ani A|umaL . ^ , 

There *is no need *t6 have recourfe to Xwfnjuta,^ 
rion ; ion whether Air or \y^ter^-or b^tii, Jare tranf- 
form'd into Earth or noti tKe^Thing islhe lame, If it 
be Earth when the Roots take, it j and. we afe con- 
vinced that ndther Air nor Watertalone, ds Xuch, wiH 
maintain Plants. ' ' •- • .' • ^ 

Thefe kind of Metamorphofes may properly -pnoiigh 
be confidcif 'd in Diflertations jpurely concerning Matf 
ter, and to difcovej what the component Particles of 
Earth arc; but not at all neceffary to- be known, in re^ 
lation to the maintaining of Vegetables. * ' * ^"- ■ 

... . . ,. ■ 

of nourilhing different Species of V eg^tabies, not of the Quantity 
of iti which Quantity may be altei'd by piininuUo^i'br Supet- 
laottoion. 

C 3 CHAP. 
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0/" Pasture ^ Plaints* . 

GA1*TLE feed 6n Vegfctdjks that gmw upon 
tht lE^fth's cxtei^ri*! Sur&ce •, bu? v egetabl^ 
themfeltres. fifft receive^ from IvithiA the Eafth, thfe 
Nourifhment diey gi^c to -Animals. 

The Paftufe of Cattle has been knowri ani! uft- 
derftood Jn all Ages of the World, it being llablfe to 
In^ftiori ; but thd Paftufe »f Plants, being oUt of 
tfie Obftrvation of the Senfcs, is only to be knoWft 
by Diftiliitttions of Reafon; and has (f6f ought 1 
can find) paft undifcover'd by the Writers of Huf- 

' The^fgftoraiice of this feems to be one principal 
Caufc, that Agriculture, the moft neCcflary 6f all 
Arts, fia$ been treated of by Authors more fuperfi.- 
ciaHy, than any other Art whatever. The Fo6d or 
Pahvium of Plants, being provM to be fianh, Whef c 
and wheYiCef ^^ they take that, may properly be Called 
their Pafture. 

This Paftufe I Ihali endeaVour to defcribe. 

....'■ . 

fn) When Writers of Httftandty, in difeduHhlg bf Earth aAd 
Vegetatklii, itomtt neareft ^ tfie Thihg, tiiit Us ^ Pfifk^t df 
flants^ they are loft in the Shadow of it, and nmndrr iB:a WH^ 
demeft of obicure Expreflton^ foch as MagniUfm, Firtne^ Frwer^ 
fifedjic ^aaSty^ Certain ^alitj^ and the ukei wherein tWe is 
no manntsr oitLight for dilcoming the real Sudtidid;, but we are 
bft bv them more in the Dailc lo find it» thiuii R6ots ai« wheh 
they feed on it : And when a Mmt no lefs fagacious than Mr. 
Eioefyn, has trac*d it thro* all the Mazes of the Oemlt ^^iUiei^ 
and even np to the Metapiyjtfs, h^ declares he cannot determine, 
whether this Thing he purfnes be Corforeal or SpintuaL 

(b) by the Palture% not meant the Pabulum itfelf ; but the 

Superickj from wbence the Pabubm U taken by Roots. 



ClUp. III. OfPMTVkZ of ?LlLtif$. ' X| 

'T» the ifiner (t>r ihteriwl) Superficies (a) cf the 
Earth ; or, which is the fame things 'tis the Superficies 
of the Pores, Cavities, or Incerfiices of the divided 
Parts of the Earth, whicfa Jtare of two Sorts^ viz. 
Natwd and Jttificial. 

By Nature, the whole Earth (or Soil) is compofed 
of Parts; and, if t^fe had been in every Place ^bfo^ 
Itttdy joined} it would have been Wkhdut Interfticesp 
or Por^> and lyould have had no inoernal Superfitiei^* 
or Bafture fer jPlan^^ but (ince tt is bot fo ftriftly 
denfe (b)^ there fnuft be Interftices at ail dioft 
Places where xkt Parb tetnain feparate and diVkled. 

Thefe Interftices, by their Number and Largenefs^ 
deter0^ne the i^Qc Gravity (or tnie Quantity) di 
every Soil: The krgpr they are, the lighter is ths 
Soil % and the inMr Superiicies is commonly the le& . 

Th^ Moudis^ or I^afteols, being fltuate, and open>^ 

tn^ in the ccMitesc Su^fifcies of Roots^ they ' cakd 

their Faiuhms bting fitle Partitics of Earth, fnunr 

' the Superficies Of th^ Potts, ot CavicibSi whenaii dxb 

Roots are included. 



{a) Thift Paftarl; df PlMs itefit having hckn mtaddndi or 
defcribed by any Author dat I know of» I am at a lofs to find! 
any other Term to defcribe it by, that miy be fynonymous, or 
equipollent to it : Therefore^ for vlrant of a better, I call it the 
inner, or internal Superficies of the £arth. to difthigrQifli it fronr 
the outer of external Superficies, or Surface, whereoto we tread. 

Inner or internal Superficies nuy be dioiight an idifnid £a^ 
prelGon, the AjeAive i*xpreffing fi^niethbxg within, and t&e Sub- 
ilaative feeming 10 expifefs only what is without it ; and indeed 
the S^nfe of the ExpMM b fo 1 for the Vegetable Failure is 
within the Earth, but without (or on the Outfits of) the divideil 
Parts lif theEarfhw ^.' .; 

AnAi bef&d^ Suf^ciea, muft be joined with the Adjefbire In^i 
nftr (Or InMnal) ^ben 'tis ufedtfl defcnbe the Infide of a thing 
Ifaat ii hollow, as the Fares add Interftioes ^f tk^ E^rth are. 

The Sa^fictes^ fHiieh is the Faftuit of PlJtnis, is not a b^re 
Matibematicai 6tt(«rficiefl ; for that is only imaginary. 

{h) F^wer« the Soil as denfe as Glafs^ the Roots or Vege- 
ubles (fuch as our Earth predntes} weald never be able to enter 
i\$ Pores, 

C ± And 
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r. And 'tis cdaairr, that the Earth is not diveftfed or 
robb'd of 't\A%rPaiulum^ by* any* other means, than 
by aftual Fire, > or the Roots of Plants. . 
. J*or, when 00 Vegetables ar^ liifferM to growth a 
Soil, it will always grow richer. Plow it, harrow 
it, as often a$ -you plcafe, txpofe it to th^ Sun in 
Horfe-EatKs ; all the Summcri dml to thft FWft of 
the Winterv letit be covered by Water at the Bottom 
qi Ponds> bb Ditches ; or if you grind dry Earthi to 
Powder, the longer ?tis kept expofecS, of rreate^ -by 
thefe oh any other Method pofflble (except a^ual 
Burning by Fire) ; inftead of lofing, it will gain the 
ijiore Fertility. : ■ * 

.Thefe Particles, which arc^the /^^r^A/irwi' of Plants, 
are; fo very minute Y^j and lights as not -to be fingly 
attracted to the Eartl^ if feparafed from thofe Parts 
lo which they adhere f ^J, or with which they are' in 
Contadt i(dike Duft to a Loolcing«Glafs, turn it up- 
wards, or.doWDwards, it will reoiain affixt to it), as 
thefe Parddej do to thofe Parts, until from thence 
removed by feme Agent. .' 

(a) As to the Fihenefs of the Fahuhim of Plants, -'tis riot un- 
likely^ that Root&inay infume no grofibr Particles, than thofe (m 
which the Colours of Bodies depend ; bat to difcover the grekteft 
of thofe Corpufdesj Sir I/aac l^inhton thinks will require a Mi* 
crofcope, that with Efficient Diflindnefs can ' represent Obje^b 
Five or Six hundred times bigger, than ^t a Foot Diilance they 

appear to the naked Eye. 

• My Microfcope indeed is but a very ordinary one, and when I 
view with it .the Liquor newly imbibed by a fibrous Root of a 
Mint, it feems more limpid than the cleared common Watlef, ilo- 
thing at all appearing in it. 

{b) Either Roots mud infume the Earth, that is their Pnhulum^ 
as they fiiid it in whole Pieces, having intire Superficies of their 
own, or elfe fuch Particles as have notintire Superficies^ df their 
own. But want fome Part of it, which adheres to, or n Part of 
the Superficies .of larger Particles, before they- are fepafefied'by 
Roots. The former they cannot infume (unlefs contained m 
Water); becaufe they .would fiy away at the firft Pore^lhsit ^ere 
ppen : Ergo they mail infume tb« latter* 
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■• - . » • ■ • ^ » -• , • ■ . « 

A'Plant cannot feparate thefe ' Piaf ticl? s from the 
Parts to which they adhere, without the Afliftance p^ 
Water, which helps toloofen theni; ' / \\] 

And *tis alfo probable,' that the Nitre ,of tU Air 
m^y be. neceflary to relax this Supdrficies^ to rehdei: 
the prolific Particles capable of being thence disjoin'd j^ 
and thfs Aftion of theKitre,feeftis 'to be what' is 
caJI'd, Impregnating thf Earth. • ' V; 7; • ' ' 

Since the groflcr Yegetable Particles,, when they, 
have pafs*d thro* a Plant, together with their moiffi 
Vehicle, do fly up inb the Air inviTiKiy '; *tis no< 
likely Aey Ihould, in the Earth, fall *off from the' 
Supcrfiicies of the Pores, by their, own Gravity : And 
if they did fall off, they nrigbt fly away as cafily' 
Bcfcireihcy enterM Plants, as tHev do after they have 
pafs'd thro* them ; and then a Soil'rtiight become 
the ^poorer (a) fpr. all the Cultiirfc and Stfrring'^i^ 
bcftow upon it ; thb* no Plants were' Jn. it 5 contrary 

to Experience. /' . " ' JLT'V'' ' " , ^ .'1 
It mufl: be own'di.thit Water dbfeS ever carry, in 
its Interilices, Particles of Ear^h 'fine enough tq 
enter Roots ; becs^ule I iiave feen, that a great Quan- 
tity of Earth (in my*£xperiments) wHT' m out of 
Roots fet in Rain-watei^ •, and Yis.' found that Watier 
can never be, by any Art, ^diotly'^freed from it| 
earthy Charge ; 'therefore it ri1ufli;*have (;arry'd'iri 
fomc Particles of ' Earth along with it : But yet I 
cannot hence conclude, that the Water ciid firfl: take 
th^fe fine Particles from the ^for^faid Superficies; 
I riathtt- -think, that they are exhar4, together with 
very frhall Pieces to ^yhich they adhbfe, and in the 
Vapourdivide4by''the Aereal Nlrlie^ artd,*when the 
Vapour is condensed, thejr deicend'with itf to fepleniffi 

« 

• {a)i Btit We fee it is always th* richer' by being frequently 'turn- 
ed and expofed to the Atmofphere : Therefore Plants mud take all 
their PaMum from a Superficies of Parts of Earth; except what 
may perhaps be contained in Water fine enough, to enter Root^ 
ptire with the Water. 

the 



2 (? Of Pastur e t)f Pjoahm* Chap. III. 

tl^Pafture of Pijyits; and that tbcdk do not enter 
kdri into Roots^ neit/ier /do€s any other of the 
earthy Charge ihat any Water qontains^ except fuch 
fine Panicles wbkcli lutve alre^y pa&'d tkio* the 
T^tablc Vcflcls, and been the^ic;^ ei^Ml^d- 

This Cdnje&ure is the more probable, for thai; 
lUin-Water is asl hourilhing tbt^ts kt ther^in^ 
i& spring-water, tho' the latter have more Earth 
in it ; and thp' Spring-water haVe foitie Particles in 
% that wjir enter intire into koois^ yet we mufl: 
tohfider, that even that Witer may. nave been many 
fifiies exhal'd into the Air^ and may have (till retmn'd 
a great quantity of Vegetable Particles, which it re<*' 
^fcivgd ftomVegetable Inhalations in the Atmplphere % 
tho' not to great a Quantity^ as ,kaia-watec, that 
com^s immediately thence. . 

iThdc, I have to do widi, are tjie Pardclcs which 
Giants have^rop the Earth, or Soil; but they have 
alio fine Particles ot Earth fromi Water, which may 
impart fome of its fineft Charge to the Siq)erfi^es of 
|t.o6ts, as well as to the Superficies o^ the j?arts of 
the feirth (a), which makes the Pafture. of Phnts* 

Yet ii feems, that rhiich of the Earth, contain^ in 
^e ckareil Water, is there in tod large Parts to enter 
a Root % fince we iee^ that in a ihort time the Root's 
Superficies wiUt m the jJureft Water, be cover'd with 
l^arai, which is dien formed info a teri^ne Paliurci 
Which may nourilk Roots ; but very few Plants will 
live long in fo dun a Pafture, as anv Water affords 
them. I cannot find one as yet» that has liv'4 a 
Tear, without fome Earth have been added to it. 

And all Acjuatics, that I know, have their Rdots 
m the Earth, tho' covered with Water. 

The Pores, Cavities, or Interftices of the Earth, 
of two Sorts, TO. Natural ^nd J^iifidM % the 



(a) If Water does feparate, and take any of the mere Pahu^ 
fkpi of Plants from the Soil, it gives much more 19 it, 

one 



.J 
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QOff affords dM Naturalt the other the Arcifidal P»- 
fture of Piaou* 

The aatoral JPiAuif 4lbne will fiiJ^ce, t& iuriiUhfi 
Country with YegitifakiS ^^^ ^^ Maintenance of a 
few Ii^iabicincil ) b|idf if Agnoultore w^ taken, out 
of the WorUi 'lis piKh to fae £»rM» that thofe of 
all popttbus Countries ej^eotally towards the Conr 
fines of the bif^ 2ones (tax wxt die Trees often 
^1 of prodttfjpgFriHtX woqkl be obliged to turn 
Antbrof^pln^^ ^ ia many uncultiivatsd Regions 
they dO) very {HvrfMbty for that lUaibn. 

The ardficiftl l^aftiire of Pbnts b that inner Super^ 
fici^, which is ofade jfrom dividing the Soil by Art. 

.Thi; doeS) on aU Parts ^ thp ^lo^9 where ilfed, 
m^ntvn many ' more PeopJe than the namral P^^re 
(a) ^ and in the colder QimaceSft I believei it w^aioc 

. be 

(i^ The ejrtttordmii^ iflBrdife t£ 9t. f tini» CI(mr, antt^iuc- 
tnral Grafs, when tEeir Roots reach ioio pulyerix'd Eajtl^ fx* 
ceediae the Increafe of «U tboTe other PlaQtt of the faHi9 Spcacs 
(di^ fitiid Out of die Re^eh 6t It) ;d)ove One hundred vrnts, 
fhJtvi how vadly the AitiAdil FaJlarc! 4»^ Fkntt 4ilEceeds the Na^ 
tural. A full Proof of this Difference, (befides very many I have 
)uul befom) w^ fttii hf two Inlcrvab m fbi middle of apocir 
Field of worn oat it. Fois, pdlvcria\i ib the pmideat %ammgTy 
in the maater defetiM in a Noia on the latt^ ftvt of Chap^ 
Xli. rdatiAg to SfLfmmi Here not only th^ St. Fehi adjoib- 
in^ to thefe Intervals recovered ita Streiigth, Uoflom'd^ and 
f^Mded Mtdl, tet ali^ the aacond Ora6 aiaongft it was as ftrong, 
and had as flourifliiag aOoloor, al if a Dmg^hcap had bMi 
laid la the latitvids^ ^fo maay other WmU camt aut ftom ^. 
Edges of the aapb>w*d Qtoand, which muft have bin doraiaflt a 
great aiaay Yeart, ^gftm higher and lal^er than ever w^n-e feea 
Mint in UutFietdi but» abov^df, thenfe Wat a Weed amongft 
thu St. Pohi, wMdi f ehmBy aocompmiet it» bearing a white 
Flower ; tena call it WUit Weti^ ^fkucnlm^U J^l^wiv : Some 
Plants of this that flood near the Intervals^ were» in the C^aiol^ 
of sdl that faw theAi^ thci«afed to a Thoofatod tiines tM Bulk of 
thofe of the fame Species* that Hood in the Fii44 Three Feet dlftaiit 
from fuck pol^ettTM Earth. 

Ihte^ Thefii latemls were each aa Handred Perch long^ and 
had eaeh k thea a tiehle Row of Barley yeiy good. The Rea- 
ion I take (o be Ais, That the Lan4 had l^in fUU fevctal Years 

aftw 
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■fee extravagant t6 lay?'' Teh tiirBw-as -nkiriy V Or -tKatj 
in cafe Agriculture were a little impro^d '^s i hope 
to fliew is •not di^iilt tobe doB6j,*^^ight-m'amkin 
•twite as many^rfbrc^tj ordYfe4li?i«Nurhber,4«t«r.-^ 
- • -The riaturaf ^iftui^'li tio!' dn^ left thkh thfc 'ir-^ 
tificial, in an^eqiMfl Quantity' 6f''l!airiiV bufr^alfi^ 
thdt' mtle cbnMing^n tHc StfM6ifei« ef'Poidsl or 
Cavities, riot ' HaTO* a free eoSrmwoatiori {H^ with 
4m8 aiiother, "being lefs pervious'4&'the Roots of 'all 
Vegetables, and-'Wqtiiring' a ^eat^ I^dxce tb bteafe 
thro*^ their Partltit>h^,- *y ^that '4iMft,j 
iSaW of weak -P!an»rare c:xc1tt3€a ^fr om imhy of 
iKofeCavities, -ahd^lb^^lofe theBene^^ them. ' 
<•' But the' artificial Pafture confifts'in Superfide^ of 
Cslvitics, that are ^rvipus to all maKner of R66te,' 
<ind^thiat afford thena-fi^e Paflag6 and Entertaihraenrc 
in and thro* all their Receffes. Roots may here ex- 
tend ta the utmoiffi, -without mfccting-with any Barri- 
cadoes in their Way. ' ^ ' 

^ Xh? internal Superficies, which Is. the natural Pa- 
'ffiwe of Plants, i? like the externar Superficies or 
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tfter its. artificial Pafture was loft; whereby allllie Plants ink bav^ 
jng only the natural Pa&ure to fubfiftoii, became ib c^fctsan^X 
/mai/j and noeaJk^ tha^.thqr iioere^ivot abkLtor.tixhattii: the Land of 
£o great a Quanti^ of the (vegetable) ncMirSSikig Par^cicles^ ^as the 
Atmqfphere brought down tD.it. .^i !u . , - 

, ' And when by Pulveratton the arttfioalTaftite icaine. to be addr 
ed to this NaturalPafture (notmuch«xhg«ifttd)^ and nothing at 
ail CufEered to grow oat of It for aboyeThre^.Qaartf»rsof aYeak; 
k became rich enott^h, without a,ny Maiiuse^to.proflace this ext 
^traordinary Effed upon the Vegetables, whofeJRoots reached intq 
it. How long this £ie£^:fn^y continu^^ k qnoectain:; but Itntay 
venture tp fay, it will canttnue until th&Ejohabftimi by Vegetables 
doth over- balance the Oefeent ^f the.Atmofphere« Mad the Pnh 
veration. 

And what I have faid t>f lanyone Species pf Plants in this re* 
.Ijpeft may be generally appIy'd:to ,the j*ft^ ••« • ' ^ " 

(a) None of the natural Vegetable! Rafture^. is loft or injured 
by the artificial ; bat^ on the contrary, **m: mended by being 
inix*d with it, and by having a greater Comwaucation hdwaxt 
Pore and Ppre. . I . . 

-• • Surface 
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Surffce of the ^Ek«h^*^hcf6<A'& Cafi 

tib; in that it c^tidt^inIarg*^*i;^iihout AddictOnof 
more Surface taken frt>in Land adjoining to itf bjr 
inlarging its Boundsr wLimitsr I - . : .; :r.:7 

But the artifid^lPaftUre of PlaHt* wary be inliirg^dv 
Vithout any Addition of more Land, or inlargtng^f 
Bounds, and this by Divifion only of tht&xae Earthen 

And this artifid^ Pa^ne may^be increas'd in<pro- 
portion to the Divifion of the Parts of Earth, whereof 
it is the Superfides, which DivirK>n may be mathe^ 
matically infinite; for dn Atom is noiliiing y neither 
is there a more plain Impoflibility in Nature, than to 
reduce Matter to nothing, by Di^fion or Separation 
of its Parts. ^ ... 

A Cube of E^rth of One Foot has but Six Feet 
of Superficies. Divide this Cube into Cubical Inches, 
and then its Superficies will be. increasM Twelve 
titnes,' tHz. to Seventy-two Superficial Feet. Di* 
vide thefe aeain in like Manner and Proportion \ 
that is. Divide them into Parts that bear the fame 
Prc^Ortion to the Inches, as the Inches do to the Feetj 
and then the fanle Earth, which had at firft no nx>re 
than Six Superficial Fe^tf, will have Eight hundred 
Sixty-four Superficial Feet of artificial Pafture ; aiid 
fo is the Soil divifible^ and this failure increafable 
ad Infinitum. 

The common Methods of dividing the Soil :are 
thefe ; viz. by Dupfgj by Tillage^ or by both (a). 



CHAP. IV. 
; 0/ DUNG. 

AL L forts of Dung and Compoft contain fome 
Matter, which, wheii mixt with the Soil, fer- 
nienis ..therein; and by fuch Ferment diflblvcs, crym 

(a) For Ffs Unita Ferttfir'. . . ' 

a ' Wes, 
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UeSt ai^^i^ruln tht Sunh Vfry Mivqh: Tiiis i$ ^bt 
<ju«f, and almoft only Uibof Mwg: For« ws (o cHf 
pdr« earthy Part of i|« the C^n^ *» ia^ry Ib^U 
that, after a perfeft Putre^ioHf it appears tp bMT 
» mfift ineonWcraUe Proportion to the? S^il it is de- 
iigp'd to manured an^ thfrqfofp, m tharr^%^» i^ 
next to nochbig. 

Its fcnnai^ QuaKty ia e^efly owing t^ th» Salts 
wherewith it abounda ; b» a Yety little pf thi$ ^9k 
apt^cd alone to a fewRoot^ of almoit any Pl4n|, 
wUl (as» in my Mint Expevim^ies, it is evW^m comi- 
mon Salt; does) kttt it. 

. This provca, that iw Ufe >i iH>t to nouriftt \m 
to diflbive; /. e. Divide the terreftria) Ma^tar^ 
whkh affords Nutriment to the Ivfoutbs of Vegetable 
Hoots. 

It is, I fuppofct i^on the af^coufit of the wrimo- 
likius fiery Nature of tbefe Saits^ that the Fbrtfti 
have baQiihM Dung from their Flpwier^gardeAs. 

And there is, Pm fore, much mOre Reafon t$ pi[^ 
HHt the Uie of Dung in the Kltchen^Qarden» on 
account of the ill Tafte it ffm$ to eftuleat ftoois 
tad Plants, ef^ectaliy luch Dung u 1$ oiade in gre« 
Towps. ' • 

'Tta a wcmder how delicate PalatMican dHpenfe wiek 

eating their own and their Beafts Ordure» but a 
little mora putreflod and eirapOrdttd; together with 
all forts dt Fikh and Ni^inefi;,. a Tin^ns of which 
thofe Roots mud unavoidably receive, that grow 
amongft it. 

Indeed I do not admire, that learned Palates, ac* 
cuftom'd to the Gout of Silpbium^ Garlicky la Chair 
venee^ and mortify'd Venifon, equalling the Stench 
and Jlankne0 of this ibrt of City-^Mugk, fhoqld f e- 
U(b and approve of Plants that are fed aod fatted 
by its irnniedigt? Contaft, - •'* 

People who are fo vulgarly nke, as to naufeate 
thi^e modifli Daindes, and whofe iqueamifli Stomachs 

even 



Chap.iV. Cf T> vn o. 31 

cych abhor to wejrd the Food of NoWcs, ftl Httic 
tKflTerenc from that wherewith they regale their richeA 
Gardens, fay that even the very Water, wherejn * 
rich Ganfcn- cabbage fe boilM, ftinksj but that'thp 
Water, wheitin' a Cabbage from a poor iindun^*d 
field is boi|'d, h^s no manner of unpleafant Savour^ 
arid that 9 Carrot, bred in a Dunghil, has none of 
that fwcet Relifh, which a Fiel4-Carrof affords. 

There it a like.PifFcrencc in allRoots, nourifh'4 
with fuch (fiffercrit IJiet. 

Efong not only fpoi}i$ the fine Flavour of theft 
our Eatablesy but inqiunates good X^iquor. The 
dunfg'd Vineyards in luin^uedoc produce naufeoqs 
Wine ;. from whence there is a Proverb in tfiatCpuu- 
tryj^ That poor Peoples Wific is beft, becaufe they 
carry no Dimg to their Vineyards. 

Dung is obftrvM to give greai; Encouragement to 
^6 FroduAion of Worms ; and Carrots iq theGardq;! 
are much worm-eaten,^ when thofe in the Field are 
free from Worms. 

Dung is the Putrefs^ftion of Earth, aft^ it has 
beien aker'd by Vegetable or Animal Vcflils. But 
if Dung be thoroughly ventilated and putrefy'd 
before it be fpread on the Field (as I think all the Au- 
thors I have read dire^) fo much of its Salts will he 
(pent in fermenting the Dung itfelf, that little of 
them will remain to ferment die Soil 5 and the Far- 
miar who might dupg One Acre in Twenty, by lay- 
ing on his Dung whilft fully replete with vigorous 
Saks, may (if he fojtows thefc Writers Advice to ^ 
Nicety) be forced to content himfelf with dupg^g 
one Acre in an Hundred. 

This indeed is goodAdvice for Gardener$,for make- 
ing^ didr Stuff more palatable and wholfprne ^ but 
would ruin die Fanper who CQuld have no more 
Dung tl\an m\fiX he could make upon his Arable 
Fimii. 
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JFop every Sort of Dpng, the longpr time it. fer- 
ments without the Ground,, the; Jeffer . time it tia3 , to 
fernaent in ita.j^ci tjbie wcakerJtsJFerment will be. ; j 
^ .The.Reafoh. given for this great Diminutjon'' of 
.Dung is, that the Seeds of Weeds may be rotted, 
arid lofe iheir teg?taping F^cu^ty -, but this I si,n} cer- 
tain pf. by .Dfcmpnftrauon, tHat let, a Duttghil re- 
main Three Years unmov'd, though its Bulk beyaftly 
dimini(h*d in that 'f ime, and its beft Quality ioift, 
Qiarlock-feed will remain found in it, and (lock thp 
Land whereon it is Jaid : For that Fefment! wl^ch is 
fufficicnt to confume the Virtue pf the ftercpr«)us 
Salts,, is not fufiicient; to deftroy the vegetative Virtue 
of Charlpck-feeds, nor (I Believe) of many other 
Sorts of Weeds. * ,. . 

The very Effluvia of arjimal Bodies,, fent off by 
Perfpiration, are- fo' noxious as to jkill. the Animal that 
emits them, if confin*d to receive them back in great 
Quantity, by bfc^^hing in an Air replete with them.j 
which appears from the foon dying of an Animal ihM 
up in a Receiver full of Air. Yet this feems to be^ the 
moft: harmlefs ' of all forts of animal Excrements the 
Air can be infe6ted witTi. tlow noxious then mirii be 
th^ more fetid Steams of Ordure I - m ' 

If a Catalogue' were publi(h*d of all Inftances from 
Chavnel-houfes (or Coemet^ies), and of the peftiferous 
Efre<51:s, which have happenM froni the Putrefadtion 
of dead Bodies, after great Battks, even in the opea 
Air, no body, I believe, would have a good Opinion 
of the Wholfpmenefs of Animal Dung ; for if a great 
Quantity do fo infeft the Air, 'tis likely a lefs may 
infetfl it in proportion to that lefs Quantity. "' 

In great Cities the Air is full of thef© Effluvia, 
which in hot Climes often produce the Peftilence- ^ 
and in cold Climes People are generally obferv'd tp 
Jive a lefs time, and lefs healthfully, in Cities, than.jip 
the Country; to which Difference, 'tis likelyVi.that 
the eating unwholfome Gardenage may contribute. 

This 
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This Dung is afitcer Food for Venoriious Cfeatures 
(a)thzn for edible Plants ; and *tis (no doiibt) upon 
account of this, that dung'd Gardens are fo much 
frequented by Toads, which are feldom or never 
feen in the open undung'd Fields. • 

What can we fay then to the Salubrity of'thofe 
Roots themfelves, bred tip and fattened among thefc 
Toads and Corruption ? The Leaves ind&ed are only 
difcharging fome of the Filth, when we eat them .;' 
but the Roots havfe that unfavoury infeffced Food in 
their very Mouths, when we take them for our Nou- 
rifliment. 

But the' Dung be^ upon thefe and other accounts, 
injurious to the Garden, yet a confiderable Quantity 
of it is fo neceffary to moft Corn*fie]ds, that without 
it little Good can be dorte by the old Hujfbandry. 

Dung is not injurious to the Fields (i% being there 
in Ids Proportion : And the Produce of Corn is the 
Grain. ^/Vhen the Leaves have done theif utmoft to 
purify the Sap, the moft refined Part is fecem'd to be 
yet further elaborated by peculiar Organs ; then, by 
the Veflels of the Bloflbms, *tis become doublc-refinM, 
for the Npurifliment of the Grain •, which is therefore 
more: pure from Dung, and more wholfome, than 
any other Part of the Plant that bears it. 

And common Tillage alone is not fufRcient for 
many Sorts of Corn, efpecially Wheat, which is the 
King of Grains. 

. V«ry few Fields can have the Conveniency of \^ 
jftiffident Supply of Dung, to enable them to produce 
hialf the Wheat j thofe will do near Cities, where they 
have Plenty oif it. \ . 

(a)^ Mr. Enfelyn fays, tlmt Dung is the Nurfe of Vermin. 

(b) Such Plants as Cabhagesy luruffs^ Carrots, and Potatoes^ 
when they are defigned only for fatting of Cattle, will not be in- 
jured by Dong, Tillage, and Hoeing all together, which will make 
the Crops the greater, and the Cattle will like them never the 
wcrfe, 

D ^ The 
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The Crop of 20 Acres will fcarcfc make Dung 
fufiicient for one Acre, in the.common Way of laying 
it on. 

The Adion of the Dung's Ferment affords z 
.Warmth {a) to the Infant-plants, in their moft tender 
State, and the moft rigorous Se^on. 

But 'tis hard to know how^ long the Warmth of 
this Ferment laftcth, by reafon of the great Difficulty 
to (Uftingui(h the very leaft Degree of Heat from 
^be very Ijsaft Degree of Cold* . 

Under the Name of Dung we may alfb under* 
ftand whatever ferments with the Earth (except Fire) ; 
fuch as green Vegetables cover'd in the Ground, (^c. 
' As to the DiflFercnce of the Quantity of artificial 
Fafture made by Dung without Tillage, and that 
ma^e by Tillage without Dung ; the latter is many 
times greater, of which I had the following Proof. 
An unplow'd Land, wherein a Dunghil had lain 
for Two or Three Years, and being taken away» was 
planted with Turneps ; at the fame a till'd Land, con* 
tiguous thereto, was drill'd with TurnepSj and Horfe- 
ho*d ; the other, being Hand-ho'd, profpered beft 
at the firft ; but at laft did not amount to the Fifth 
Part of the Tiird and Horfe-ho*d, in Bignefs, nor in 
Crop. The Benefit of the Dung and Hand-hoe was 
ib inconfiderable, in comparifon of the Plough and 
Hoe-plough i ihe little Quantity of artificial Paftare 
railed to the other, was only near the Surface, and 
did not reach deep enough to maintain the TurnepSj 
till they arrived at the Fifth Part of the Growth of 

(a) Bat though Dung in fermenting may have a little Warmth, 
yet it may fometimes, by letting more Water enter its -Hollow^ 
nefsy be in a Frofl much colder than undungM palveriz'd Earth ; 
for I have- feen Wheat-plants in the- Winter die in the very Spits 
of Dung, when undung'd driird Wheat adjoining to it» planted 
at the iame time, has Hourifh'd. all the fame Winter ; and I could 
not find any other Reafon for this, but the Hollowoefs 'of the 
Dung; and yet it feemed to be well ratted. 

Jthofe 
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thofe, whofe artificial Failure reach*d to the Bottom 
of the Staple of the Land. 

A like Proof is \ That feveral Lands of TCurneps^ 
driird on the Levels at Three Foot Rowsj plow'dj 
and doubly dung'd, and alfo Horfe-ho'd, did not * 
produce near fo good a Crop of Turneps^ as Six Foo^ 
Ridg^ adjoining, Horfe-ho*d, tho* no Dung had 
been laid thereon few: many Years : There was no 
other Difference, than that the Three Foot Rows did 
not admit the Hoe-plough to raife half the artificial 
Paftore, as the Six Foot Rows did. The Dupg plowM 
into the narrow Intervals, before drilling, could. ope- 
rate no further, with any great Effeft, than theHoe- 
pipugli could turn it up, and help in its Pulveration. 

Dtmg^ without Tillage, can do very little \ with 
fome Tillage doth ibmcthing; with .much Tillage 
pulverizes the Soil in lefs time, than Tillage alone can 
do ; but the Tillage alone, with more time, can pul*- 
verize as well : This the Experiments of artificially 
pulverizing of the pooreft Land, as they are related 
by Mr. Evelyn^ fulfy prove. 

And thefe Experiments are the more to be depended 
on, as they are made both in England and Holland by 
Perfons of known Integrity. 

Thb Truth is alfb further confirmed by thofe Au- 
thors who have found, that High-way Duft alone is 
a Manure preferable to Dung : And all thefe Pulver- 
rations being made by Attrition or Contufion, why 
(hould not our Inftruments of Pulveration, in time, 
reduce a fufficient Part of the Staple of a dry friable 
Soil, to a Duft equal to that of a Highway } 

The common Proportion of Dung ufed in the Field 
pulverizes onlyafmallPartof the Staple: but how long 
a time may be required for our Inftruments to pulve- 
rize an equal P^rt, it depending much upon the 
Weatjher, and the Degree of Friability of the Soil, is 
uncertain. 

D i I 
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I have fecn furprifing EfFefts from Ground, after 
being kept unexhaufted, by plowing with common 
Ploughs for Two whole Years running : and I am 
confident, that the Expence of this extraordinary 
• Tillage and Fallow will not, in many Places, amount 
to above half the Expence of a DrelTing with Dung ; 
and if the Land be all the time kept in our Son of 
little Ridges of the Size moft proper for that Purpofc, 
the Expence of plowing will be diminiflied one 
Half ; bcfidcs the Advantage the Earth of fuch 
Ridges hath, of being friable in Weather which is too 
moift for plowing the fame Land on the Level. 

I have made many Trials of fine Dung on the 
Rows ) and, notwithlbanding the Benefit of it, I have, 
for thefe fcveral Years lafl: paft, left it off, finding 
that a little more Hoeing will fupply . it at a much 
lefs Expence, than that of fo fmall a Quantity of 
Manure, and of the Hands neceffary to lay it oh, 
and of the Carriage. 



CHAP; V. 

■ 
Q/'TlLLAGE. 

Tillage is breaking and dividing the Ground hj 
Spade, Plough, Hoe, or other Inftruments, 
which divide by a fqrt of Attrition (or Contufion) as 
Dung does by Fermentation (a). 

(a) Neque enim aliud eft Colere quam Refihere^ £sf Fermtntare 
Terram. Colamella. 

And iince the artificial Pafture of Plants is made and increased 
by Pulvcration, 'tis no matter whether it be by the Ferment of 
Dung, the Attrition of the Plough^ the Contufion of the Roller, 
or by any other Tnftrument or Means whatibever, except by 
fke, which csirrics away all the Cement of that which, is burnt. 

By 
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By Dung we are limited to the Quantity of it we 
can procure, which in moft Places is too fcanty : Bw 
by Tillage, we can inlarge our Field of fubterranean^ 
Pafture without Limitation, tho* the external Surface of 
itbeconfinM within narrow Bounds: Tillage may extend' 
the Earth's internal Superficies, in proportion to the^ 
Divifion of its Parts ; , and as Divifion is infinite, fo 
Oiay that Superficies be. 

Every time the Earth is bro'<en by any fort of 
Tillage, or Divifion, there muft arife lome new Su- 
perficies of the broken Parts, which never has been 
open before : For when the Parts of Earth are once 
united and incorporated together, *tis morally impof- 
liblc, that they, or any of them, (hould be broken 
again, only in the fame Places ; . for to do that, fuch 
Parts muft have again the fame numerical Figures and 
Pimenfipns they had before fuch Breaking, which 
even by an itifinite Divifion could never be likely to 
happen : As the Letters of a Diftichon, cut out and 
mixt, if they (hould be thrown up never fo often, 
would never be likely to fall into the fame Order and 
Pofition with one another, fo as to recompofe the fame 
Diftich. 

Although the internal Superficies may have- 
been drainM by a preceding Crop, and the next 
Plowing may move many of the before divided 
PaFtS) without new -breaking them 5 yet fuch as 
are new-broken, have, at fuch Places where they 
are fo broken, a new Superficies, which never 
Wjas, or did exift before •, becaufe we cannot reafon- 
ably fuppofe, that any of thofe Parts can have in all 
Places (if in any Places) the fame Figure and Dimen* 
ilons twice. 

For as Matter is divifible ad infinitum^ the 
Places or Lines whereat 'tis fo divifible, muft be, in 
relation to Nilmber, infinite, that is to fay, without 
Number •, and muft have at every Divifion Super- ^ 

D 3 ficics 
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ficies of Parts of infinite Variety (b) in Figure - and 
Dimcnfions. 

And becaufe/tis morally impoffible, .the Tame Fi- 
gure and Dimenfions {houW happen twice to any one 
Part, we need not wonder, how the Earth, every time 
of Tilling, Ihould afford a new internal Superficies 
(or artificial Pafture) ; and that the tillM Soil has in it 
an inexhauftible Fund, which by a fufficient DivifioA 
(being capable of an infinite- one) may be produced. 

Tillage (as well as Dung) is beneficial to all Sorts of 
Land (c). Light Land, being naturally hollow, has 
larger Pores, which are the Caufe of its Lightnefs : 
This, when it is by any means fufficiently divided, 

(b) Their Variety is fuch, that 'tis next to impoiSble, any 
Two Pieces, or Clods, in a Thoufand Acres of tilPd Gronnd, 
fliould have the fame Figure, and equal Dimenfions ; or that any 
rtece fhould exadlly tally with any other, except with that froi* 
whence it was broken off. 

(r) 'Tis of late fully prov'd, by the Experience of many Farm* 
crs, that Two or Three additional Plowings, will fupply the 
Place of Dung, even in the'old Hufbandry, if they be performed 
at proper Seafonsj and the hiring Price of three Plowings, 
after Land has been thrice plow'd before, is but Twelve Shil- 
lings, whereas a Dunging will coft Three Pounds*: This was acci- 
dentally difcovered in my Neighbojurhood, by the Pra£Ucc of a 
poor Farmer, who, when he had preparM his Lai^d for Barley, 
and could not procure Seed to fow it, plow'd it on till Wheat 
Seed-time, and (by means of Tuch additional Plowing) without 
Dong, had fo goo4 a Crop of Wh^t, that it i^as jiwig'd to be 
more than the Inheritance of the Land it grew on. 

The fame Effed follows when they prepare Land for Tumeps, 
fince they are come in Fafliion, and fow them feveral times upon 
feveral Plowings, the V\y as often taking them off j they have 
from fuch extraordinary TilJage a good Crop of Whicat, lAHead 
of the loft Turneps, without the Help of Dung; hence Double* 
plo\ying is now become frequent in this Country. 

TheReafon why Land is.enrich'd by lying long unpIowM, 
is, that fo very few Vegetables are carried off it, ^ry little being 
produc'd ; the Exhauilion is lefs than what is added by the Atmo- 
fphcre. Cattle, i^c. But when 'ti« plow'd, a vaftly greater 
Quantity of Vegetables is produced, and carried off, more than 
* by the old Hufbandry is returnM to it. 

the 
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thcPaits being brought nearer togethier, becomes^ for 
a tinfic. Bulk for Bulk, heavier; L €. The fame 
Quantity will be contained in lefs Room* and fo is 
made to* partake of the Nature and Benefits of ftrong; 
Land, viz. to keep out too much Heat and Cold,* 
and the like. 

But ftrong Land, bdrrg naturally lefs porous, W 
made for a time lighter (as well as richef) by a gdod 
Di virion 5 the Separation of its Parts makes it mtyrt' 
porous, and caufes k to take tip more room than it 
does in its natural State; and then it partakes (rf alt 
the Benefits of lighter Land, 

When ftrong Land is plowM, aid not fufiicienf- 
ly, fo that the Parts remain grofs,/tis faid to be* 
rough, and it has not theBen^t of TSlage; becaufe- 
moft of the artificial Pores '(or Interftices) are foo 
large 5 and then it partakes of the Inconveniencies of 
the hoUo.w Land uintiird. ' .' 

For when the Hght Land is^ pkywM but once/ 
that is hot liifficient to yimiiiilh its natural HdMow- 
nefi (or Pores) ; and, for want of more Tillage, the 
Parts into which 'tis divided by that once (or perh^s 
twice) Plowing, remain too large ;-and-confequently' 
the artificial Pores are large alfo, and, wi thai refpcft^^ 
are like the ill-till'd ftrong Land. 

Light-land, having naturally lefs internal Superfi- 
cies, feems to require the more Tillage (//) Or Dung 

to- 

[dj As for puffy Land, which naturally Twells up, inftead of. 
fubddingy thd' its Hollo\wiefs is much abated by Tillage, yet it k' 
thought Httle better than barren Land, and unprofitable for Cor^ : 
But what we ufually call Light -land, is only comparatively ib^ 
in refpeft of that which is heavier and ftrongcr. And this Sdrt 
of Light-land becomes much lighter by being ill-tiird ; the un- 
broken Pieces of Turf underneath undiffblved, forming large 
Cavities^ iacreafe its Hollownefs, and confequently its Lightnefs : 
I have often known this Sort of Land defpis'd by its Owners, 
who fear'd to give it due Tillage, which they thought would 
make it fo light, that the Wind would blow it ►away ; but when- ■ 
cyef fucK has been thoroughly tiU'd, it never faiFd to become 

- ^ K I> ^ much 
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to enrich it^'^s when the poor, hollow, thin Downs 
have their upper Part (which is the beft) burnt, 
whereby all (except a Capu( Moriuum) is carried 
away ; yet the Salts of this Ipread upon that barren 
part of the Staple, which is unbiirnt, divide it into 
{o very minute Particles that their Pafture, will nourilh 
Two or Three good Crops of Corn: But then the 
Plough, even with a conuderable Quantity of Dung^ 
is never able afterwards to make a Divifion equal to 
what thofe Salts have done j and therefore fuch burnt 
i,and remains barren. 

Artificial Pores cannot be too fmall, becaufe Roots 
may the more eafily enter the Soil that has them, qyitc 
contrary ta natural Pores; for thefe may be, and ge- 
nerally, are, too fmall, and too h^rd for the Entrance 
of all weak Roots, and for the;free Entrance of ftrong 
RpQts, 

Infufiicient Tillage leaves ftrong Land with its qatu- 
ral Pores too iinall, and its ard&cial ones too large. 
It leaves Light Jand, with its. natural and artificial 
PoFCs both too large, 

, Pores that are tpo fmall in\hard Ground, wUl not 
eafily permit Roots to enter them. . 
^ Pores that ?re;tpp large in any fort of h^dy can 
be of little other Ufe to Roots, but only to give them 
Paflage toother Cavities more, proper for them; and 
if in any Place they lie open to the Air, they are dry*d 
lip, and Ipoil'd, before they reach them* 

iHuck flFODger than before ; and conAderlng that *tis tiir^ with 
Icfs Expence th^n very ftroqg Land, it is, for feveral Sorts of 
Corn, found to be more profitable than Land of greater Strength 
and Richnefs, that is more di^cult to be (iird. 

. A|i4 I am apt to think, that this Sort of Light-land acquires 
inorp Cement, oy having its extfmal Superficies often changed* 
and exppfed tp the Dews, and other Benefits of the Atmofphere, 
as y^ell as by the Increafe of (its internal Superficies, which is the 
Surfaces of all the divided Parts of Earth, or) the Paftute of 
Plants \ the one being augmented by the other ; i. e^ t)iat into 
fhe more Parts the Earth is broken, the more Cement wiU it 
atp^n^ ffQm the Sulphur, which is brcnight by th^ D^s« 

For 
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For> fibrous Roots (which alone maihtkin the Plant 1 
the other Roots ferve. for receiving the Chyle from; 
them, and convey it to the Stem) can take in no Nou-* 
rifbment from any Cavity, unlefs they come into 
Contadt with (e\ and prefs againft, all the Supierficics 
of that Cavity, which iocludes them ; for it difpenfes 
the Food to their Laftcals by fuch Preffure only : But 
a fibrous Root is not (b prefs'd by the Superficies o£ 
a Cavity whofe Diameter h greater than that of xhff 

Root. ,;: /. ..: :.:.' 

The Surfaces of great Clods form Declivities on 
every Side of them, and large Cavities, which are as> 
Sinks to convey, what Rain and Dew bring,^too. quickly 
downwards to below the plow'd Part, . 

The Firft and Second pk)wings with common 
Ploughs fcarce defcrve the Name of TilJage ; they^ 
rather fervc to prepare tbe Land for Tillage. 

The Third, Fourth, . and every fubfequent plow*, 
ing, tnay be of more Benefit, and k& Expence, than •. 
aay of the preceding ones^ 

[e) Roots cannot have any Nouriihment from Cavities of the 
Earth that are too' large to prefs againft them^ except what Water, 
when *tis in great Qdancity, brings to them, which is imbibed by 
the gentle Preflure of the Water; but when the Water is gone, 
thofe large Cavities being empty, the Prelfure ceafes ; and this is 
the Reafon, that when Land has few other but fuch laf^e Cavities, 
the Plants in it always fuflfer more by dry Weather, than in Land 
which by Dune or Tillage has more minute and fewer large 
Cavities. 

Tbefe may be fome Moifh^e on the Superficies of large Cavi-^ 
ties ; but without PrefTure the fibrous Roots cannot reach it ; and ■ 
very Iktle or no PrefTure can be made to one Part of the Root*ft 
Superficies, unlefs the Whole that is included be pr^ffed. 

If it bebbje^led that ;i Charlock-Plant, when piilled up, and' 
thrown ^pofi th^Gro!ind,.wiU grow thereon ; this ptoves nothing- 
againft the Neceflity of PreQhre, &ff . for the Weight of that Pls^ic . 
prefifes fome of its Roots fo dofely againft the iCjround, that they 
{end out (unlefs the Weather be very dry) new. Fibres into the 
Earth; and there they are prefiTed in all their Superficies; without 
which Fibres the Plant doth not |;row, . . 

But 
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, But the laft Plowings will bCsmore advantageoufly 
petforitvM by. way of Hoeing, as in the following 
Ciiapters will appear. 

For the finer Land is made by Tillage, the richer 
will it bcconw, and the more Plants it will maintain. * 
•It his been often obfcrv*dy that when Pari <rf a 
Ground has been better tiU'd than the reft, and th& 
^hole Ground cohftandy managed alike afterwards for* 
Sfc or Seven Years fucceflively 5 this Part that was 
but once better tiird, always produced a better Crop 
tiian the reft, and the Differ^iw remainM veiy ?4fible 
arcry Harveft. 

One Part being once made finer, the Dews did 
more enrich it -, for diey penetrate within and beyond 
th<* Superficies^ whereto the Roots are able to enter : 
The fine Parts of the Earth are impregnate, throughout 
their whole Subftance, with fome of the Riches car- 
ried in by the Dews, and there repofited •, until, by 
rteir Tillage:,- the Infides of thofe fee Parts become 
Superficies -, and as the Com drains them, they are 
again fupply'd as before ; but the rough large Parts 
cannot have that Benefit ; the Dews not penetrating 
to their Centres, they remain poorer. 

I think nothing can be laid more ftrongly to con- 
firm the Truth of this, than what is related by die 
Authors quoted by Mr. Evelyn if )^ to this EfFeft, 

viz. 

' Take of the moft barren Earth you can find, 

* pulverize it well, and c3qx^ it abro^ for a Year^ 
* 'jjtceffantly agitated (g) ; it wfll become fo fertile as 
** to receive an exotic Plant from the furtheft Indies \ 
*f and to caufe all Vegetables 10 profper in the moft 
•.exalted Degree, and to bear their Fruit as kindly 

* with us as in their natural Qimates.' 



(f) In Pag. 17, i8j and 19. of his PhilDifcour/eofEdrtF. 

(g) i. e. Stirr'd oftea. 

This 
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- This aitifio9l£u&.<i^, he fays iwllKtntertaia Plants 
which refufe Dung, and other vioknt Appricacions ; 
aodthat it has a more* ntttricivePowei'' than any arti- 
£cii^ Dungs orCompcrfl whatfoever: And further, 
diatby this Ttii of p^irerizingv ^^ 'tis found, thatSotl 
^.^ majr befdftraogelfalter'dfromits former Nature^ 
^^ as to rendet the 'harih and moft unciTil CJay (i) 
** ^)biequic>uSf^61rihfrHii(bandn)eD>. and to brin^foitb 
«< Roots and Plants^ \i^hich iotherwiie nequire^tiie 
^* iightcft and hoBowcft Mould (*). 

"^Tis (o be: filppos'd, that %h^ Indian Plant^i had 
their due Degrees of Heat and Moifture given them ; ' 
and I (houkl. not. chufe to bellow this Toil upon the 
pooVeft of Earth in a Field or Garden, tho* that be 
the nioft fure wherein to make the Experiment (/)• 

I never myi^lf cty 'd .this way ofbounding or grind- 
ing, becaufe impradicable in the Fields. 

But I have had the Experience of a Multitude of 
Inftances, which Confirm it fo far, that I am in no 

{h} Tho* it may be impoffible for the Plough to rediice eke 
whole Staple iiato To fine Powder, yet the more internal Super- 
ficies It makes, thtf more Duft will betnade'by the AtmoTphere 
in proportion $ and gttfat Clods perhapstfre of noUfe to Hants, 
bat by that Baft they let fall, being thence extricated by the in- 
fbnfible Ferment of 'the nitrous Air ; and the Surfaces of this arti- 
ficial Daft muft receive fuch Operational At)ih the Air, before the 
utmoflf Fertility be^ obtained. 

(i) But I take harlh ui^civil Clay to be the leaft profitable of 
any to keep in Tillage. 

(k) To this Duft, Namqui hoc imttamur arando ought to be' 
applyM, and not to ?utre folum, which itfelf needs THlage, 'a9 
well as ftrong Land: ' fiut it feems the Antients did not obferve the 
difference bretw^ett natural Pores (or HoUownefs) and artificial 
ohes^ tho* it is very great ; as is {hewn in Chap, of Fafian of 
Plants : Tis eafier indeed to imitate this artificial Duft in holmu 
than in ^r(7ff^ Land! . 

(/) This is the moft proper Trial of the Effeft of Pulveratlon 
by founding and grinding ; but Land may be fo barren, tha( 
Plough or Spade may not be fufficient tp pi^erize it to that De- 
gree,, which is neceiiSiry to give it the fame Fertility, that pound- 
ing in a Mortar, or grinding betwixt Marbles (as Colours are 
ground), can. 

* Doubt, 
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Pi:>ubt, that any Soil.(»i) (be it richoripoor) caii ever 
be made too fine by Tillage (»).. :r * ; : ..^.:. v 
For 'tis without "difpute, that one cubical Foot of 
this .minute Powder oiay have moxt internal Super- 
fides;> than a thoufand: cubical' Feei> of the fame,.. or 
any. other Earth till'd in the common.Mannerii^:.aDdv* 
I believe, no two* arable Earths in the World do txy 
ceed one another ' iji their natu^ Ricluieis Twenty 
tiines; that is, Qae.cubical Foot^of Itbe richeft i&not 
able to produce an .equal Quantity itfcyegetablea,/-^*' 
teris paribus^ to Twenty cubical Feet of the pooiieft j 

(m) Land that is tdd hdllcw and lij^ht^ hilLVhkg no Cement to 
join its. Parts .togetl^er, . tbo' in Nature ^ty are CE^able orinftnite 
Divifion, yet in Pradice the Plough cannot divide them to any 
Pur|jbfe, unlefs they were firft join'd, out glides through without* 
breaking them; being more like to the primary Particles of 
Water againft the Plough, which are bxiolcien by no Force, than 
lo£arth ; it may be mov^, but not bfp^^.by Tillagtpj^ and 
the^'efore ought not to be teputed arable ; nor does it indeed de- • 
ferve'the Name of Lafid, but as the defart Sands of Liiya, to 

4iAing«x(h it from Sea. . ;..:....'. 

{») According to.fpme, this Rule is only general, and not uni- 
veiifal i for, fay they, there^s a fort of binding Gravel, that, when 
it is made^ff^, will, by a.fudden Dafli .of R{ub, run together 
like a Metal 2 and I have feen the fame Accident in a particular 
fort oiiuhite Land i but this very rarely happens to the latter : 
I never knew it above once, and that was after Barley was fowfi 
on it ; the Hardnefs was only like a very thin Ice upon the Sor- 
face^ which was fbme Hindrance to the Coming up of the Bariey. 
until the Harrow^s going over it once or twijce broke that Ipe or 
Crai|, and then it came up very well. 

I never had any other Sort of Land liable tp this Misfortune ; 
therefore, can fay nothing to the Gravel in that Cafe, nor how 
deep the Confiifation may reach in it, .nor what Remedy is mc^, 
proper to prevent the ill Cgpfequence of it : But if there ihould < 
be two or three Exceptions out of One tboufand Seventy-nine Mil^ 
iions One thoufand and Sixty different Sorts 0^ Earth (fie Mr.E'Ueiyn's ■ 
Terra, p^ 2.), 'twill be no great Matter. 

But I think thefe are no real Exceptions agdnft any Degree of 
Puherizing; for it only iliews, that fome Sorts of Land, tho* 
very few, are fubjedl by Accident to lofe too foon their Pulvera- 
tion : And if the Fincnefs were no Benefit to that Land, fuch Lofs 
of it would be no Injury to it. 

therefore 
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therefore 'tis not ftrangc, that the:poQitft, when by 
pulverizing it has obtain'd Opt hundred times the 
internal SuperBcies of the rich untill'd Land, it Aioul4 
exceed, it in Fendfity ; \or; if a Fqo|! of the pooreft was 
made to have Twenty tifnes the Superficies of a Fope 
of fuch rich Land, the pobrdjb might produce an 
equal Quantity of Vegetables with the rich(^). Be- 
iid^s, there is anfother extraordinary Advantage, when 
a Soil has a laigqr internal SuperQeies in a very little 
Compafs ; for then the Roots of Plants in it are better 
fuppty'd with Nourifhment, being nearer to them on 
all Sides within Rtach, than it can be when the Soil is 
lefs fine, as in ^comitipnTillagCi and the Roots' in 
the one muft extend much further than in the ocher^ 
to reach an equal Quantity of Nourilhment: They 
muft range and fill perhaps above Twenty times njoxe 
3pace to colleft the fame Quantity pf Food. 

But. in this fine Soil, the moft weak and tender 
Roots have free Parage to the utmqfl; of their Extent, 
and have alfo an eafy, due, and equ^l jpreflfure every-, 
where, as in Water* . - . 

• . * . 

[p) And very poor Land, well pulveriz'd, will produce better 
Com than very rich will do, without Manure or Tillage. The 
Experiment may be made by paring off the Turf, and fctting 
Corn in the whole Ground that is very rich; and that will fhew 
how much the natural Failure of the rich is inferior to the arti* 
ficial Pafture of the poor Land ; but then the poor muft have this 
Proportion of Excels of internal Superficies continued to it, du- 
ring the whole Time of their Growth, which cannot be done with- 
out frequently repeated Diviiions of the Soil by Hoeing or Manure ; 
clfe it might require Forty times the internal Superficies at 'the 
time of lowing, to keep Twenty times the internal Superficies 
of the rich till Harvefl: For although the rich is continually 
loiing fome of its artificial Failure, as well as the poor^ yet by 
^}ofing this equally, they flill draw nearer and nearer to the firit 
Inequality of their natural Failure. 

But poor Land, being lighter, has this Advantage, that it being 
mote friable than the ilrong, requires lefs Labour to pulverize it ; 
and therefore the Ex pence of it is much lefs, than in proportion 
to the Excefs of Poornefs of its internal Superficies. 

• ' Hard 
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Haird Ground makes ^a rc»> gre« Rcfiftatice* as 
Ait makes a tc>b tittl^^fiftance^ tdche Superficies of 

Farmers, juft when they haver brought their Land 
imo a Condition fit to be further tUlMto much greates' 
Advantage, kave o^, fubpofiDg-the Soil to be fine 
enough, when, Witk the Help of Harrows, they can 
cover the Seed *, a))d afterwards with a Roller they 
break the Clods % to the end thaty if a Crop fucceed^ 
they may be abk to mow ir, without being hindered 
by ihofe Clods ; By what. I could ever find, this. In* 
ftrument, call'd a Roller, is Seldom beneficial to good 
Hufbands ; it rather untills the Land, and anticipated 
the fubfKfiiifg df the Ground, whidh in ftrong Land 

happens too foot^ of it felf(/>). 

- But more to blame are they^ ytfho hegledt to givtt 
their Land due I*lo wing, trufting to the H^tow to 
Hiake it fine-, ftrtd when thsy have thrown in'Seir 
Seed, go over it Twenty times with the Harrows (f) 
till the Hories have trodden it almoft as hard as itiigti^ 
way, which in moift Weather fpoilg the Crop $ but dff 
the contrary, the very Horfes, when the Earth is moift, 
ought all to tread in the Furrows only, as in plow* 
ing with a Hoe-plough they always do, when they uia 

it inftead of a common Plough. 

« 

(p) This Injury the Roller does, is only whtn 'tis nfed to pre6 
down the Earth after the Seed is (own ; and is the greater, if > 
Land be moift ; but the Rolling of it in dry Weather, when 'tis 
to be immediately plow'd up again, is the moft fpeedy Way td 
pulverize the Soil ; and the Harrow is then very ufeful in polling 
tip the Clods, to the end that the Roller may the better come at 
them to crufh them. 

{g) Nam *veteres Romani dixerunt mtdtfubaQum agrum, qui/atis 
frugihus occandus fit, 

Sed ut complurilm iterfitipnibas fie nfol'vatur n>em)aQitm in fuU 
nnrem^ ut nullam <vel exiguam defidertt occationttn^ cum femnanjm^ 

Plus. Col. Lib. 2. Cap. 4. 

« 
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HOEING is the breaking or dividing the Soil by 
Tillage, whilft the Corn or other Plants are 
growii^ thereon. 

It differs from common Tillage (which is always 
performed before the Com or Plants are fown or 
planted) in the times of performing it; *tis much 
more beneficial V and 'tis performed by different In- 
ftruments. 

Laqd that is before Sowing tilled never fo much 
(tho* the more 'tis tiird the more it will produce) wilj 
haveTome Weeds, and they will come in along with 
the Crop for a Share of the Benefit of the Tillage, 
greater or lefs, according to thdr Number, and what 
Species they are of. 

But what is moft to be regarded is, that as fbon as 
the Ploughman has done his Work of plowing and 
harrowing, the Soil begins to undo it, inclining to^- 
wards, and endeavouring to regain, its natural fpecific 
Gravity ; the broken Parts by Uttle and little coalefce, 
unite, and lofe fome of their Surfaces ; many of the 
Pores. or Interflices clofe up during the Seed's Ihcu^ 
banonand Hatching in the Ground ; and, as the F^lants 
grow up, they require an Increafe of Food propor- 
tionable to their increafing Bulk ; but on the contrary, 
llnfixad thereof, that internal Superficiesi which is their 
artificial Pafkure, gradually decreafes. 

The Earth is fo unjuft to Plants, her ownOfF-fpringp 
as to Ihut up her Stores in proportion to their Wants^ 
that is, to give them lefs Nourilhment . when thejr 
have need of more : Therefore Man, for whole Ufc 
they are chiefly dcfign'd, ought to bring in his ^rca?- 
< • J fonable 
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fbnable Aid for their Relief, arid force open her Ma- 
gazines with the Hob, which will thence procure 
them at all times Provifion's in ^bundarice, and alfo 
free them from Intruders; 1 mean, their IpuriouS' 
Kindred, the Weeds, that robb'd them of their toa 
fcanty Allowance. 

There's no doubt, but that One-third Part of the 
Nourifhrficnt i-^fed by Dung and Tillage, given tb 
Plants or Corn at many proper Seafons, and' ap^r- 
tion'd to the different Times of their Exigencies, will 
be of more Benefit to a Crop^ than -the Whole apply'd, 
^s it commonly is, only at the time of Sowing. 
This old Method is almofl as unreafonable as if 
Treble the full Stock, of Leaves, ne<:ei&ry to main- 
tain Silkworms till they had finifhed their Spinning, 
ihould be given them before they are hatched, and 
no more afterwards. 

Next to Hoeing, and fbmething like it, is Tranf* 
planting, but much inferior ; both becaufe it requires 
a fo much greater Number of Hands, that by no 
Contrivance can it ever become general, nor docs it 
fucceed, if often repeated; but Hoeing will maintain 
any Plant in the greateft Vigour 'tis capable of, even 
. unto the utmoft Period of Age. Befides, there is 
Danger, in removing a whole Plant, and Lofs of Time 
before the Plant can take Root again, ail the formet' 
Roots being broken off at the Ends in taking up 
^for 'tis impoflible to do it without), and {o muft wait 
until by the Strength and Virtue of its own Sap 
Xwhich by a continual Perfpirafion is daily enfeebled) 
new Roots are form'd,which, unlefs the Earth continue 
moift (a)^ are ib long in forming, that they not only 

(a J Bat when the Earth doth contiaue )m>iil, many traniplantW 
Vegetables thrive betcer than the fame Species planted in Seeds^ 
lecaufe the former, fbiking Rootfooner, have a greater Advantage 
of the frefh-pulverizM Mould, which lofes fome of its artificial 
Pafture before the Seeds have Roots to reach it. The fame Advan- 
tage alfo have Seeds by foaking till ready to f|ftoat before they 
are planted. To toth thefe the Moifiore ci the Earth is ne^ef&ry . 

find 
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find a more difEcuIt Reception' into the clofing Pores > 
but majiy times the Plant languifhes and: d'cs of aa 
Atrophy, being ftarvM in the midft of Plenty ; but 
whilft this is thus decaying, the hoed Plant obtains £b 
more flourilbing State than ever, without removing- 
from the fame Soil that produced it. 

*Tis obfervM that fome Plants are the ;Worfe for 
Tranfplapting (a% Fenocbia removed , is never fo 
good and tender as that which is not| it receives 
fuch a Check in Tranfplanting in it6 Infancy-, which, 
like the Ricl^ets, kaves Knots that indurate the Parts 
of the Fennel, and fpoil it from being a Dainty. , 

Hoeing has mod of the Benefits without any In- 
conveniencies of Tranfplanting,; becaufe it removes 
the Roots by little and little, and at different times ; 
fome of the Roots remaining undifturb'd, always 
fupply the moved Roots with Moifture, and the 
whole Plant with Nourifhmcnt fufEcient to keep i( 
from fainting, until the moved Roots can enjoy the 
Benefit of their new Pafture, which is very foon. 

Anot|ier extraordinary Benefit of the new Hoing 
{h) Hufbandry is, that it keeps Plants moiftindry 
Weather, and this upoa a double Account. 

(a) As moll long Tap-rooted Plants are ; for I have often 

try'd the Tranfplanting of Plants, of St. Fotn and Luferne ; and {^^ 
could never find, that any ever came near to the Perfeftion that 
thofe will ^o which fre not removed, being equally iingle. ^ 

Tap^rootedGraiTes and Turneps ar& always InjurM by Tranf- 
planting ; their long Root once broken off never arrives at the 
Depth it would have arrived unbroken ; as for thisReafoil they cu( 
oflF the Tap-root of an Apple-tree, to prevent its running down* 
ward, by which it would have too miich Moifture. 

(b) Hpeing may be divided into Deep, which is our Horfe- 
hoeing, and Shallow, which i^ the Engliih Hand>hoeing ; and alfo 
the Shallow Horfe-hoeing, ufed in fome Places betwixt Rows, 
where the Intervals are very narrow, as Sixteen or Eighteen 
Inches ; this is but an Ihivtation of the (land-hoe, or a SuccesUt'- 
neum to it; and can neither fupply the Ufe of Dung, nor of Fai- > 
low, and may be properly called Scratch-hoeing. 

• • • ,• 

E . * Firft, 
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Firft, as they Jlre bettW hdurifted by Hwing^ 
they retjuire lefs Moiflure, as afif>eart by Df. ITW- 
i&'ard*s Experiment^ that rfibfe Plaftts which recdv^ 
the greateft tncreafe, haying moft terreftrid Niwi- 
ftflimehtj carry <!ff the l^aft Water ih propdrtidft td 
their Augment : So BaHey 6t O^ts^ being ib#«i '6fi ^ 
Part of a Ground very vs^eli diVidfed by Dtinjg and 
Tillage, will comie lip and grow vigbrbufly without 
Ri^in, \^heh the Tame GtMs^ fowh at the fan« tittlfe, 
eh the other Part, -not thus enriched, will fcarc* 
come up ; oTj if Hiey dbj will not thrive tW Rain 
comes. 

Secondly, The Hoe, 1 \tiein the Horfc-hoe (the 
<ither goes not deep enough), procifres Mbifture to th* 
Roots from the Dews, whith fMl moft v^ Sty Wfea- 
ther ; and thoTe De*rs (by *T«t Mr. tbm^s M^nfiinM 
has obferv'd) feem to be the rrGheft Pr^feht the At- 
mofphere gives to the EarWi*, having, when pu- 
lrefy*d in a Veffel, a black Sedfrnent like Mirf ^t 
the Bottom. This fecms to catafe the darkJft Colour 
to the upp^r Part of the Grbiirnd. And the SeJphur, 
which is found in the Sedirfsfent of the De^, In^ be 
the chief Ingredient off the Cement of the Earth-; 
Sulphur being very glutinous, as Nitre is diffolvent. 
Dew has both thefe. 

Thefe enter in proportion to the Finenels and FreQi- 
nefs of the Soil, and to the Quantity that is fo made 
fine and frefh by the Hoe. How this comes to 
paf§, and the Reafon of it, are fliewn in the Chapter 
of Tiil^e. 

To dcmonftrate that Dews moiftro the Land wh^o 
fine, dig a Hole in the hard dry Ground, in the 
drieft Weather, as deep as the' Plough ought to reafch : 
Beat the Earth very fine, and fill the Hole therewith; 
gnd, after a few Nights Dews, you'll find this fine 
Earth become moid at the Bottom^ and the hard 
Ground all round will continue dry^. - 

- - TiU 
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Till a Field iti Lattd^ j make one L^ very fine, 
by frequent deep Plowings ^ and let another be f ough, 
by infafficient Tillage, altetn^ely ; then plow the 
whole Field crofi-ways in the drieft Weather^ which 
has condnued long ; and you will perceive, by the 
Cobur of the Earth, that every fine Land will be 
turned up moiflr ; but every rough Land will be 
dry as Powder, from Top to Bottom. 

i^kho^ hard Ground, when thoroughly foak'd with 
Rain, will continue wet ' longer than fine till'd Land 
gdjoinmg to it; yet thia Water ferves rather to chill, 
than nouriffa the Plants ftaiiding therein^ and to keep 
out the other Benefits of the Atmofphere, leaving 
the Qround fiill harder when *tis thence exhaled ^ ' 
and being at laft once become dry, it can admit no 
more Moifture, unlefs from a long-continued Deluge 
of Rain, which feldom falls till Winter, which is* 
not the Seafon for Vegetation. 

As fine hoed Ground is not fo' long foaked by 
Rain, io the Dews never fufFer it to become perfeftly 
dry : This appears by the Plants, which flourifli and 
grow fat in this, whilft thofe in the hard Ground 
are ftarved, except fuch of them, which ftand near 
enough to the hoed {a) Earth, for the Roots to bor- 
row Mcnfture and Nourifiiment from it. 

And 

(a J As when Wheat is driird Ute in very poor Land, fo that 
In the Spring the young Plants look all very yellow ; let your 
Hoe-Plough, makings crooked Line, like an Indenture, on one 
fide of. a ftrait Row of this poor Wheat in the Spring, turn sL 
Furrow from it ; and in a fhort time you will fee all thofe yellow' 
Plants, that are contiguous to this Furrow, change their yellow 
Colour to a deep Green ; whilft thofe Plants of the fame Row,' 
which ftand fartheft off from this indented Furrow, change not 
theirColour till afterwards; and all the Plants change or retai^ their 
Colour fooner or later gradually, a^ the^ ftand nearer to, or far- 
ther from it; and the other Rows, which have no Furrow near 
them, continue their Yellow, after all this Row is become green 
and flouriftiing : But this Experiment is beft to be made in poor 
fandy Giouiid^ ivhen the Mould is friable i elie perhaps the differ- 
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And I have been informed by fome Perfons, that 
they have often made the like Obfervations ; that, in 
the drieft of Weather, good Hoeing (a) procures 
Moifture to Roots ; tho' the Ignorant and Incurious 
fanfy, it lets in the Drought; and therefore -arc afraid 
to hoe their ^Plants at fuch times, when, uniefs they 
water them, they are fpoilM for want of it. 

There is yet one more Benefit Hoing gives to 
Plants, which by no Art can poffibly be given to 
Animals; For all that can be done in feeding an 
Animal is, what has been here already faid of Hoing; 
that is, to give it fufBcient Food, Meat and Drink, 
at the times it has occafion for them ; if you give an 
Animal any more, 'tis to no manner of purpofe, un- 
lefs you could give it more Mouths, which is impoffi- 

cntColoqr may not apppar until the Furrow te turn'd back to 
the Row, having lain fome time to be fomewhat pulveriz'd (or 
impregnated) by the Weather, ^c. 

This Experiment I often made on Wheat driird on the Level 
before I drilPd any on Ridges. 

The plowing one Farrow in fandy or mellow Ground makes a 
Pulveration, which is enjoy'd firfl by thofe Plants that are the 
nearell. to iti and alfo delivers them from the Weeds, which, 
. though they may be very few, yet tliere is a va'ft Difference between 
their robbing the Wheat of its Failure in the Row, and the 
Wheat's enjoying both- that and the whole Pallarc of the Fur- 
row alfo. 

I never remember to have feen a Plant poor, that was conti- 
guous to a well-hoed Interval, unlefs overpowered by a too. great 
Multitude of other Plants ; and the fame Exception mufl be made,^ 
if it were a Plant that required more or lets Heat or MoiHure, 
than the Soil or Climate afforded. 

[a) When Land is become hard by lyirig too long unho'd, the 
Plough in turning a deep Furrow from each Side of a fingle Row 
of young Plants (fuppofe of Turneps) may crack the Earth quite 
through the Row, and expofe the Roots to the open Air and Sun 
in very dty Weather ; but if the Earth wherein the Plants iland 
be fine; there will be ho Cracks in it : *Tis therefore the delaying 
the Hoing too long that occaiions the Injury. But to lioe with 
Advantage againft dry Weather, the Ground muft have been well 
tilled or hoed before , that the Hoe may go de^p ; elfe the Dews, 
thac fall in the Night, will be exhard back in the Heat of the Day. 

- blej 
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ble ; but in hoeing a Plant, the additional Nourilh- 
ment thereby given, enables it to fend out innumerable 
additional Fibres and Roots, as in one of the Glafles 
with a Mint in it, is feen ; which fully demon- 
ftrates, that- a Plant increafcth its Mouths, in fonle 
Proportion to the Increafe of Food given to it : So . 
that Hoeing, by the new Pafture it raifes, furni/hes 
both Food and Mouths to Plants ; and 'tis for want 
of Hoing, that fo few are brought to their Growth 
and Perfe&ion (a). 

In what manner the Sarritipn of the Anticnts was 
performed in their Corn^ is not very clear : This 
feems to have been their Method ; viz. When the 
Plants were fomc time come up, they harrowed the 
Ground, and puli'd out the Weeds by Hand. The 
Procefs of this appears in Columdla^ where he direfts 
the Planting of Medica to be but a fort of Harrow- 
ing or Raking amongft the young Plants, that the 
Weeds might come out the more eafily: Ligneis 
Rajlris ftatim jaSia Semina obruantur. , Poft fationem 
Ligneis Raftris farrienduSy fe? identidem runcandus eft 
^geTj ne alttrius generis Her ha invalidam Medicam 
peritnat, 

(a) A Ground was driird with Ray-grafs and Barley, in Rows 
at Five Inches Diftance from each other ; it produced a pretty 
good Crop of Ray-grafs the fecond Year as is ufual ; there was 
adjoining to it a Ground of Turneps, that were in Rows, with 
wide Intervals HorfehoM; they flood for Seed; and ainongd 
them there was, in room of a Turncp, a iingle Plant of Ray-grafs, 
which, being hoed as the Turneps were, had (in every one's Opi- 
nion that faw It) acquired a Bulk at lead equal to a Thoufand 
Plants of the fame Species in the other Ground ; tho' that vail 
Plant had no other Advantage above the other, except its Single- 
pcfs, and the deep Hoeing. 

I have feen a Chickweed, by the fame means, as much increased 
beyond its common Size ; and a Plant of Muftardfeed, whofe 
collateral Branches were much bigger than' ever I faw a whole 
Plant of that fort ; it was higher than I could reach its Top, and 
in4eed more like a Tree than an Herb ; many other forts of Plants 
Have I feen thus increasM beyond what I had ever obfervM before^ 
but none fo jHuch asthofe* 

E 3 Tbey. 
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They harrowed and . hoed Rajitis ; fo thit their 
Occatio and Sarritio were performed with much the 
fame fort of Jnftrument, and differed chifefty in the 
Time: The firft was at Seed-time, to cover the Seed, 
or level the Ground -, the other was to move the 
Ground after the Plants were up. 

One fort of their Sarrition was, Segties .p^rmata 
Terra dehere adobrui^ ut fruticare poffint. Another 
fort was thus : In Locis autem frigidh farrhri n^ 
adobruiy fed plana Sarritione "Terrain permoveri. 

For the better underftanding of thefe Two forts 
of Sarri-tion, we muft confider» that the Aiitients fowed 
their Corn under Furrow ; that is, when they had 
harrowed the Ground, to break the Clods, and 
mike it level, they fowed the Seed, and then plowed 
it in : This left the Ground very uneven, and the 
Corn came up (as we fee it does here iti the lame 
cafe) rnoftly in the Joweft Places betwixt thie Finrows, 
which always lay higher : This appears by VirgiPs 
Cum Sulcos aqtiant Sat a. Now, when they ufed Planu 
Sarriih, they harrowed Length-ways of the Furrows^ 
which being fomewhat hardened, ihere could be little 
Earth thrown down thence upon the young Corn, 

But the other fort of Sarrition, whereby the Corn 
is laid Adobruiy to be cover 'd, feems to be perform'd 
by Harrowing crofs the Furrows j which muft needs 
throw down much Earth from the Furrows, which 
neceflarily fell upon the Corn. 

How this did contribute to make the Com fruticare^ 
is another Queft ion : I am in no doubt to lay, it was not 
from covering any Part of it (fori fee that has a contrary 
£ffed), but from moving much Ground, which gave a 
newPafture to the Roots : This appears by the Obfer- 
vation of the extraordinary Frutication of Wheat ho'd 
without being covered; and by the Injury it receives by 
not being uncovered when any Earth falls on the Rows. 

The fame Author faith, Faba^ &? cetera Legumina^ 
cum iuatmrTHgitU 4 T^rfa atiicrint^ rcS^farrientur^ 

except^ 
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^u^fpto tamen Lupno^cftjusSemini contrari^ ifi S^itio \ 
fuaniam unam Radicem habet^ qua Jiyi perro fuccif(^ 
f$u niuln^rata ^, ^Qt^s Fruucc emoritur. 

. |f fhey Jiad ho'd it only l^etwixt Rows, there Jjad 
been iio Danger of . killing the Lupine, which is . a 
Plapt a)pft proper for Hoeing. What he fays of fhe 
Luja^p's having rig njeed of Sarrition, becaufc it is ab^q 
of itfclf to kijl Weeds, Ihews tl^e Antients were 
{gnprant of the chief Ufe of Hoeing •, viz. to raife 
WW Nourifligjent by dividing the Earth, and making 
a aew internal Superficies in it. , . 

, Sarrition fcratched and broke (o fmall a Parf pf t^e 
Earth's Surface, .^angft the Corn and Weeds, wit^-. 
p$it Dii^indion, or favouring one any more ^h^n jtl>e 
Qt^er, diaf it was ^ Difpute, whether the Good it d\4 
\n f^iciUfaciog the Runcatipn (or Haad- weeding) w^ 
greater, ithan th? Injyry it did by bruifing and tcajT? 
teg tfeeCorn: And pnany of the Antients cbofe ra? 
thcr to content themfelves with the Ufe pf Runc^yojj 
pnly^ jin^ tptally to qjpit iA\ Sarrition pf jheir Cpr^. 

But Hoeing is an Aftion very different from that 
of Sarrition, and is every way beneficial, no-way 
injurious to Corn, tho* dcftruftivc to Weeds. There- 
fore fome modern Authors (hew a profound Igno- 
rance, in tranflating Sarrith^ Hoeing: They give 
an Idea very different from the true one : For 
the Antients truly hoed their Vineyards, but not 
their Corn ; neither did they plant their Corn in 
jRows, without which they could not give it the 
V ineyard-hocing : Their Sarculation was ufed but 
amongft fmall Quantities of fown Corn, and is yet 
in Ufe for Flax \ for I have feen the Sarculum (which 
is .a ibrt of a yery narrow Hoe) ufcd amongft the 
Plants of Flax ftanding irregularly : But this Opera- 
tion is too tedious, and too chargeable, to be apply 'd 
to great Quantities of irregular Corn. . 

If they ho*4 thc'ff Crops fown at random, one 
would think they fhouid have mode nud Work of 

E. 4 itj 
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it ; fmcc th«y were not at the Pains to plant in Rows, 
and hoe betwixt them with their Bidens ; being the 
Inftrument with which they tilled many of their 
Vineyards, and enters as deep as the Plough, and is 
much better than the Englijh Hoe, which indeed 
feems, at the firft. Invention of it, to be defigncd 
rather to fcrape Chimneys, than to till the Ground. 

The higheft and lowefk Vineyards are ho*d by the 
Plough; firft the high Vineyards, where the Vines 
grow (almoft like Ivy) upon great Trees, fuch as 
Elms, Maples, Cherry-trees, fefr.Thefe are conftiantly 
kept in Tillage, and produce good Crops of Corn, 
befides what the Trees do yield ; and alfo thefc great 
And conftant Produfts of the Vines are owing to 
this fort of Hoe-tillage ; becaufe neither in Meadow 
or Pafture Grounds can Vines be made to profper \ 
tho* the Land be much richer, and yet have a fels 
Quantity of Grafs taken off it, than the Arable has 
Corn carried from that. 

The Vines of low Vineyards (a)^ ho'd by the 

-, {a) Froip thefc I took my Vineyard Scheme^ obferving that 
indifferent Land produces an annual Crop of Grapes and Wood 
without Dung ; and though there is annually carried off from an 
Acre of Vineyard, as much in Siibflance as is carried off in the. 
Crop of an Acre of Corn produced on Land of equal GoodneTs i 
and. yet the Vineyard Soil is never impoverilhed, unlefs the^peing 
Culture be denied it : But a few annual Crops of Wheat, %ttth^ 
out Dung, in the common Management, will impoveri(h and^ma^ 
ciate the Soil. 

' The Vine indeed has the Advantage of being a large perennial 
Plant, and of receiving feme Part of its Npuri&iment below^the 
Staple ; but it has alfo Difad vantages : The Soil of the Vineyard 
never can have a true Summer Fallow, tho' it has much Summer 
Hoeing ; for the Vines live in it, and all over it all the Year: 
neiiher can that Soil have Benefit from Dung, becaufe though by 
increafing the Pulvcration, it increafes the Crop, yet it fpoils the 
Tafte of the Wine; the Exhauftion of that Soil is therefore fup- 

f" ly'd by no artiiScial Help but Hoeing : And by all the Experience 
have had of itj the' fame Caufe will have the fameEffed upon 
a Soil for th&Proda^on of Corn, and other Vegetables^ as well 
Es upon thQ Vineyard. 

Plough, 
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Plough, have their Heads juft above the 6round^ 
Handing all in a moft regular Order, and are con- 
ftandy' plowed in the proper Scafon : Thefe have 
no other Afliftance, but by Hoeing; bccaufe their 
Head and Roots are fo near together, that Dung 
would fpoil the Tafte of the Wine they produce, ia 
hot Countries. 

All Vineyards moft be ho'd one way or other 
(a), or elfe they will produce nothing of Value ; but 
Corn-fields without Hoeing do produce fomething, 
tho* > nothing in Comparifon to what they would do 
with it. 

tAr. Evelyn fays, that when the Soil, wherein Fruit- 
trees are planted, is conftantly kept in Tillage, they 
grow up to be an Orchard in half the Time they 
would do, if .the Soil were not tiird ; and this 
keeping an Orchard-Soil in Arable, is Horfe-hoing it. 

In fome Places in B^rkjhire they have ufed, for a 
long time, to Hand'hoe moft forts of Corn, with 
very great Suecels •, and I may fay this, that 1 myfelf 
©ever knew, or heard, that ever any Crop of Corn 
was properly fo ho'd, but what very well anfwer'd 
the Expence, even of this Hand-work ; but be this 
never fo profitable, there are not a Number of Hands 
to ufe it in great Quantities ; which poffibly was one 
Re%fon the Antients were not able to introduce it into 
\tb^ Cor/i-fields to any purpofe \ tho* they ihould 
-iiot have been ignorant of the EfFcft of it, from what 
jhffy faw it do in their Vineyards and Gardens. 

In the next Place I (hall give fome general Direc- 
tions, which by Experience I have found neceflary 
to be known, in order to the Praftice of this Hoing- 
Hufbandry. 

I. Concerning the Depth to plant at. 

II. The ^antity of Seed to plant. 

III. And the Diftance of the Rows. 

(a) Vin^s, that camipt be hoM by the Plough, are ho'd hj 
ihe Bidena. 

L 
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. 1/ 'Tis neceflkry to know how deep we may plant 
our Seed, without Danger of burying it ; for fo '€i$ 
faid to be, when laid at a Depth below what /tis abl^ 
to come up at. 

DiflfercntjSorts of Seeds conrie up atdifferentDepths ; 
fome ac fix Inches, or more ; fome at not more than 
half an Inch : The way to know for certain the 
Depth any fort will borne vtp at is, to makeGauges in 
this manner : Saw oflF i2 Stidcs of about 3 Inches 
piameter ; Borje a Hole 'in the End of each Stick, and 
ilrive into it a taper Peg ; let the firft Pieg be half 
an Inch long, the next an Inch, and fo on ; every 
Peg to be half an lAch longer than the former* till 
the laftPeg be Six Inches long; then in thaf ibrt q( 
Ground where you intend to plant, nxake a Row of 
Twenty Holes with the Half-inch Gauge ; put therein 
Twenty good Seeds ; cover them up, and Aick the 
Gauge at the End of that Row ; then do the like with 
all the other Eleven Gauges : This will determine the 
Pcpth, at which the moft .Seeds will come up (a). 

When the Depth is known, wherein the Seed i$ 
fure to come up, we may eafily difcovcr whether the 
3efid be good or not, by obferving how many will 
fail: For in fome forts of Seeds the Goodncfs can* 
not be known by the Eye ; and there has been often 
great Lois by bad Seed, as well as by bjuryiog good 
Seed i both which Misfortunes might be prevented 
by this little Trouble ; befides, 'tis not convenient to 
plant fome forts of Seed at the utmoft Depth they 

(a) In the common way of Sowing *tis hard to know the pro- 
per Depth, becaufe fome Seeds lying deep, and others (hallow, it 
18 not eafy to dlfcover the Depth of thofe that are buried : But I 
have found in drilling of black Oats, that when the DriIl'Pk>ugh 
was fet a little deeper <for Trial, very few came up : Therefore 'tis 
proper for the Driller to ufe the .Gauges for all forts of Seeds ; 
for, if he drills them too deep, he may lofe bis Crop ; or, if too 
(hallow, in dry Weather, he may injure it, efpecially in Summer 
Seeds ; but for thofe planted againft Winter^ there is the i$oft 
Damage by planting too deep. 

.: ■ wiu 
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will come up «C ; for it may be fo deep, as that the 
Wet may rot or chill the firft Root, as in Wheat ia 
■XD^iil Landk 

Tlie Nature of the Land, the Maftner how it is 
jaid, ^ithd' fiat, o^ in Ridges, and the Seafon of 
Flantirjg, with tiieExpcrience of the Planter, acquired 
by fadiTmIs, muft determine the proper Depths 
for different Si(w*t!$56f Seeds. 

II. The proper Quantity of Seed to bedriird e*i 
^ui Acre, is much iefs than muft be ibwn in the com* 
snon way ; not beeaufe Hoeing will not maiDtaih as 
many Plants as nhc dther^ for, on the contrary, *Ex- 
;perience (hews it wilU c^^eris paribus^ maintain 
*BOBe-, but tihc Dififenpnce is upon ^ahy other Ac** 
counts: As that 'tis impoffibk to fow itfo tf^M\ by- 
Hand, as the DriJJ will do ', for \tt the Hand fpread 
it nev^er fo exftcSly. (which is difficult to do feme 
JSecds, efpeciaily in windy Weather), yet the Uneven* 
nefe of the Groojod will ^ter the Si(;uation of the 
Seed ; the grcatcft Part rebounding ioto the Holes, 
and loweft Places ; or elfe the Harrows, in Coverings 
draw it down thither 5 and tho* thefe low Placed may 
have Ten times too much, the high Places may hare 
little or none of it: This Inequality kflens, m effeft, 
the Quantity of the Seed ; beeaufe Fifty Seeds, in 
room of One, will not produce fo much as One will 
do; and where they are too chick, they cannot be 
well nouriflied, their Roots not Ipreading to near 
their natural Extent, for v/ant of Hoeing to open 
the Earth. Some Seed is buried (by which is meant 
the laying them fo deep, that they are never able to 
come up, ^s Columella, cautions, Ut abfque ulla Refitr- 
r^iifnh Spe fepeiranSur): Some lies naked above the 
Ground v which, with more uncovered by the firft 
Rain, feeds the Birds and Vermin, 

Farmers know not the Depth that is enough to 
bury their Seed, neither do they make much Dif- 
fcr^ence in the Quantity they fow on a rough, or a 
^ fine 
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.fine Acre % tho' the fame that is too little for the one, 
is too much for the other ; 'tis ail mere Chance-work; 
and they put their whole Truft in good Ground, and 
much Dung, to cover their Errors. 

The greateft Quantity, of Seed I ever heard of to 
be ufually fown, is in JViltJhire^ where I am inform- 
,cd by the Owners themfelves, that on foipc forts of 
Land they fow Eight Bulhels of Barley to an Acre ; 
io that if it produce Four Quarters to an Acre, there 
are but Four Grains for One that is fown, and is a very 
iPoor Increafe, tho' a good Crop ; this is on Land 
plowed once, and then. double-dung*d, the Seed 
only harrow'd into the dale and hard Ground (a\ *tis 
Jike not Two Bulhels of the Eight will enter Jt to 
grow; and I have heard, that in a dry Summer an Acre 
of this fcarce produces Four Bulhels at Harveft. 

But, in. Drilling, Seed lies all the fame juft Depth, 
none deeper, nor Shallower, than the reft ; here's no 
Danger of the Accidents of burying, or being un- 
covered, and therefore nd Allowance muft be made 
for them ; but Allowance muft be made for other Ac- 
cidents, where the fort of Seed is liable to them \ fuch 
as Grub, Fly, Worni, Froft, t?r. 

Next,' when a Man unexperiencM in this Method 
has proved the Goodnefs of his Seed, and Depth to 
plant it at, he ought to calculate what Number of 
Seeds a Bufhel, or odier Meafure or Weight, con- 
tains : F'or one Bufliel, or one Found of fmall Seed, 
may contain double the Number of Seeds, of a 
Bufhel, or a Pound, pf large Seed of the fame Species, 
, This Calculation is made by weighing an Ounce, 
and counting the Number of Seeds therein; then 
weighing a Bufhel of it, and multiplying the Num- 
ber of Seeds of the Ounce, by the Number of Ounces 

(a). Stale Ground is that which has lain fome confiderable 
time after Plowing, before it is fown, contrary to that which 
is fown immediately after plow'd } for thislaftis generally not 
fo hard as the formen 

of 
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of the Buflicrs Weight ; the Produft will (hew the 
Number of Seeds of a Bulhel near enough : Then, 
by the Rule of Three, apportion them to the Iquare 
Feet of an Acre ; or elfe it may be done, by divide- 
ing the Seeds of the Bufhel by the fquare Fcej of 
an Acre ; the Quotient will give the Number of 
Seeds for every Foot : Alfo confider how near you 
intend to plant the Rows, and whether Single, Double, 
Treble, or Quadruple ; for the more Rows, the more 
Seed will be required (a). 

Examine what is the Produce of one middle-fiz'd 
Plant of the Annual, but the Produce of the belt 
and largeft of the perennial Sort ; becaufe that by 
Hoeing will be brought to its utmoft Pcrfedion : 
Proportion the Seed of both to the reafonable Pro- 
duA; and, when *tis worth jvhiJe, adjuft the Plants tp 
their competent Number with the Hand-hoe, after 
they are up ; and plant Perennials generally in fingle 
Rows : Laftly, Plant feme Rows of the Annual 
thicker than others, which will foon give you Expe^ 
rience (better than any other Rule) to know the exaft 
Quantity of Seed to drill. 

III. TheDiftances of the Rows are one of the moft 
material Points, wherein we (hall find many apparent 
Objeftions againft the Truth ; of which tho* full Ex- 
perience be the moft infallible Proof, yet the 
World is by falfe Notions fo prejudiced againft wide 
Spaces between Rows, that unlefs thele common (and 
I wifli I could fay, only vulgar) Objeftions be firft 
anfwer'd, perhaps no-body will venture fo far out of 
the old Road, as is neceffary to gain the Experience; 
without it be fuch as have feen it* 

{a) The narrow Spaces (fuppofe Seven Inches) betwixt Double^ 
Treble, or Quadruple Rows, the Double having One, the Treble 
Two, and the Quadruple Three of them, are called Partitiom, 

The wide Space (fuppofe .of near Five Feet) betwixt any Two 
of thefe Double, Treble, or Quadruple Rows, is caird ai^ 

I 
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I formerly was at fniich Pains, and at (bme Charge, 
in improving my Drills, for planting the Rows a€ 
very near Ditoncesj and had brought them to foch 
Perf^ftion, that One Horfe would draw a Drill with 
Eleven Shares, making theRqwsi at Three Inches and' 
half Drftance from one another % and a.t the f&mc: 
time fow in them Three very diStrcnt Sorts erf 
36eds, which did not mix ; and thefe tOQ» at different 
Depths ; as the Barley-Rows were Se^m Inches afun^ 
der, the Barley lay Four Inches deep •, ^ Etdb more 
than Three Inches above that, in the- feme Chanels, 
was Glover ; het\yixt every Two of chefc Rows was 
a Row of St. Foin, cover*d h^lf an Inch deep. 

I had a good Crop of Barley the firft Year •, thtf 
next Year, Two Crops of Broad-Clover^ where that 
was fown ; and where Hop-Clover wa5 fown, amix'd 
Crop of That and St. Foin, and every Year aftcf-i 
wards a Crop of St. Foin ; but I am: fince, by Exi> 
perience, fo fully convinced of the Folly of thefe^ 
or any other fuch mix'd Cropp, and nnore efpecialfy 
of narrow Spaces, that I have demolilhM thefe In^ 
ftruments (in their full Perfeftion) as a vain Curiofityi 
the Drift and Ufe of them being contrary to the 
true Principks and Praftice of HtM-fc-tioeing. 

Altho' I am fatisficd, tliat every cpe, who fliatf 
have feen as much of it as I have, will be «t my 
Mind in this Matter ; yet I am aw^fe, that wktt I 
ftm goifig to advance, will feem fhocking to them, 
before they have made Trials. 

I lay it dowh as a Rule (to myfelf ) that every Row 
ixf Vegetables, to be Horfe-ho*d, on^ to hav« an 
empty Space or Interval of Thirty Inches oa one Side 
of it (a) at leaft, and of near Five Feet in all Sort^ 
of Cora. 

In 

{a) Noti^ We call it one Row, thb' it be a Double, Treble, or 
Quadruple Row ; becaufe when they unite in the Spting, thejr 
(bem to be all iingle jcven the Quadruple then is but as one tingle 
Row, • Obferve, 
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Xn Hahd-hoeing. there* is always lefs Seed, femt 
Plants, and a greater Crop; c^etefis pariiusj than in 
the common Sowing : Yet there, the Rows ymuft be 
much neater together, than in Horfe-hoeing } becaufe 
as th^ H^d mo^s many times Jefs E^arth than the 
Horfe, the Roots will be fent out in like Proper-* 
tion % and if the Spaces or Intervals, where the Hand* 
Jioe only fcratches a little of the upper Surface of 
^in^ fliould be- wide, th@y would be fo hard and ftate 
underneath, that the Roots of perennial Plants would 
be long in running thro' them ; and the Roots of 
many annual Plants would never be able h) do it. 

An Inftante which (hews fomething of the Differ^ 
cnce between Hand-hoeing and Deep^hoeing is; That 
a c^rtaiA poor Man is obfervf d to have his Cubages 
Vaftjy bigger than any-body's elfe, tho* their Ground 
be richer, and better dung'd t His Neighbours were 
^maz*d at it^ till the Secret at length came out^ 
^hd was only this : As other People ho'd their Cab* 

Ob(erve,.tbat aswido Intervals are neceflary lor perfed Horfe- 
facfeuig; Ibthe largeft Vegetables have^enerally the gr^teil Bene- 
fit bvtheia; tho' imall Plants may have confiderable Benefit from 
ihticn narrower Intervals than Five Ffeei. 

The Intervals may be ibmewhat narrower for conftant annual 
Oopi df BaHey, than of Whdar ; -becanfe Sarley does nx>t (hut 
6ut the iloe-Flough fo fooiv^ nor require fo much Room foe 
Hoeing, nor fo much Earth in .thq Intervals, it being a lefTer Plant, 
and growing but about a Third^part of the Time on the Ground ; 
but -& th^t drills Barky, muft refolve to reap it^ and bind it 
tap ki Shelves ; for if he /tiaws. it, or does, not ^iiidit, a great 
Part wiU be loft among the Earth in the Intervals : But *tis now 
found, that in a wet HarveH theJiedway is not to bind up drilled 
Barley or Oats^ but, inftead thereof, to make ^p the Grips into 
little Heaps by Ha,nds, laying the Ears upon one another inwards^ 
and the Stubble-ends outwards; fo that with a Fork that hath Two 
Fingers, amd a Thumb, *tis very eafy to pitch fuch Heaps up the 
Waggons without fcattering, or walling any of the Corn. 

Tis alfo feen, that when the Reapers take care to fet their Gripi 
mth the But-ends in the Bottoms of the Intervals, and the Ears 
property on the Stubble, they will foiland up from the Grouad, as 
to elca{>e much better from iprQuting, than mow'd Com. 
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bages With a Hanci^lxoc» he inftead thereof dug his 
with a Spade: And nothing can more nearly equgl 
(a) the Ufe of the Horfe-hoe than the Spade. doe^^ 

And when Plants have never fo much Pabulum 
near them, their fibrous Roots cannot reach' it all^ 
before the Eardi naturally excludes them from:it j for, 
to reach it all, they muft fiH all the Pores (^^,. which 
1^ impoffible : So far otherwife it is^ that we (hall find 
it probable, that they can only reach the leaft Part of 
it» unlcfs the Roots could remove themfelves from 
Place to Place, to leave fuch Pores as they had exhauft- 
cd, and apply themfelves to luch as were unexhaufted i 
but they not being endow'd with Parts neceffary for 
local Motion (as Animals are), the Hoe^Plough fup- 
plies their want of Feet ; and both conveys them to 
.their Food, and their Food to them, as well as pro* 
vides it for them ; for by tranfplanting the Roots,: 
it gives them Change of the Pafture, which itincreafes 
by the very Ad of changing; them. from one Situation 
to another, if the Intervals be wide enough for this 
Hoeing Operation to be properly performed. 

The Objedioris moft likely to prepoflcfs Peoples 
Minds, and prevent their making Trials of this Huf- 
bandry, are thcfe : 

Firft, They will be apt to think, that thefe wide^ 
naked Spaces, not being coverM by the Plants, will 
not be fufEcient to make a good Crop, 

For Anfwer, we muft conlider, that tho* Com, 
ftanding irregular and jparfim^ may feem tp cover 

(«) The Hoe-Plough exceeds the Spade in this refpeft, that it 
l^moves more of the Roots, and cuts ofF fewer ; which is an Ad- 
Tantage when we till near to the Bodies of Plants that are 
grown large. . 

(h) The Roots of a Mint, fet a whole Summer in a Glafs^ 
kept conftantly replenilhed with Water, will, in Appearance, fill 
the whole Cavity of the Glafs ; but by compreffing the Roots, or 
by obferving how much Water the Glafs will hold when the 
Roots are in it, we are convincM, that they do not Kill a Fourth- 
part of its Cavity j tho' they are not ftopp'd by Water, as the/ 
are by Earth. the 
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the Grouhd better than when it ftands regular ifk' 
Rows^. this Appearance («*) is a mtxtDeceptio vifuir 
£ar Stalks, are nevor fo thick on any Fart bf the 
Ground ais where many come out of one Plant, or 
as when they ftand in a Row ; and a hoM Plant of 
Com wffll have Twenty or Thirty Stalks {t)j in the 
fame Quantity of Ground where an un-ho'd Plartt^ 
being equally fingle, will have only Two w Three 
Stalks. Thefe tillered ho'd Stalks, if they were 
plaDted jfmrfim all over the Interval, it might feem 
well cover'd, and perhaps thicker than the (own Crop 
cootmonly is ; ib that tho' thefe hb'd Rows feem ta 
contain a lels Crop, they may contain, in reality ^ > 
greater Crop than the Town, that ieems to exceed k } 
and 'tis only the different placing that niakes wst 
feem greater, and the other Jefi, than it really is \ and 
this, is only when both Crops are young. 

The next Objeftion is. That the Space or Interval 
not being planted^ much of the Benefit: of that Ground 
will: be loft ; and therefore the Crop mult be lels tlutti 
if it were fdanted all over. 

I anfwer. It might be {b, if not Horfe-ho'd \ but 
if well H6rfe-ho*d, the Roots can run through the 
Intervals \ and, having more Nourifhrnent^ make a 
greater Crop. 

The too great Number of Plants, placM all over 
the Ground in common^ lowing, have,-whilft it is 
open^ an Opportunity of w^j/fw^, when they are very 
youh^ that Stock of Pioviflon, for want of ,whiidh 
the grcateft Part of them arc afterwards ftarvM j for 

(tf) Tor the Eye to make a Cbrnparifpn betwixt a fownCrop 
andfoch^Wd, Crop, itbught, When *tis half-grown, to look 
on th^iboM Crap) acro6: the Rows ; becaufe in the other k does 
fot^. ISi;«Se^* which .J^ayfoever it lookaj b6t ^aftever Appear- 
ance t|i^ ho'd.Crotp of V^igdtaUes (oiuas Iarge.a.Specie3^a8t Wheat) 
makes ^hen young, it. furety, if well managed, appears more 
beautiful at Harwell than a ;fi»yim Crop. - • 

(k) I'hfyeeaW^d: £iftx bMSSe fiar«.«aoi>e£&^ hoVl Plant 
of Barley. 

F their 
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tfacir irreguter Standing prevents their being* pc- 
IJeycd with frefh Supplies from the Hoe :' Hence it 
id, that the old. Method exhaufting the £artIi/to nor 
parpofe^ produces a lefs Crop; and yet leaVes^ leis 
Pabulum behind for .a Succeeding one, ^ntrary • to the 
Hoeing-Hu(bandry, wherein Plants are xxianag'il in all 
refpefts by a quite diflFerent Occonomy. 

In a large Ground of Wheat.it was prav'd,/rfuit 
die wideil: ( Wd Intervals bnoug^ the greateft Oop 
of all : Dung without Hoeing >did not eqo^' Hoeing 
without Dung. Andy what was moft rdnaikable, 
amongft Twelve Difference's rof vrider aBd\;mQvon7er 
Spaces, more.and kfs ho'd,, duog'd^hd.uBdohg'il^ 
the Hand-fowM was confidei^bljK the imrft^of^aii; 
tho' all the Winter, snd Beginning of the Sphiig^ 
Ifaat made infinitely the mojQ: promifing Appearance; 
but at Harveft yielded but about One-fitth Part of 
Wheat of that ^hich was moft hoed \ there was 
fbnie of .{he moft hoed, which yielded Eighteen 
Ouncds of dean Wheat in aYard in Length of a dou- 
ble Row, the Intervals being Thirty Inches, and the 
fiartitibh Six Iiichea {a). 

: A Third Objeftion like the two ftwtneris, that ftr 
feiall &P4Pt of.the Ground, as that whereon d^ .Row 
flands, cannot contain Plants or Stalks fuffidentfor a 
fuH Chip. 

. ' This fome Authors endeavour to fu^x^rt bjfrArgu-^ 
Ipients taken from the perpendicular Gccxwth of V^e- 
iy>le9, and the Room they require to fiand.dnf both 
iMhiqh having anfwer'd cilcwhere^ L need not fay 
much of them here ; only I may add, that if Plants 
could be brought to as great rerfcdlion, anS ft) 'to 

^ ^ (a) The fame Harveft, a Yard in L^n^k of^ d^dble-Roivof 
-Bartey, having Six Irichea Partldoti, pro4»t\l Eight hottdred and 
{Eigh^ EtKs in a OardcD ; but theGmttii happened to beeilen 
4)y Poultry before *cwas Ttpe, fo t^t th^ir Frddtce 6f Ortdn^ 
could not be known: One like Yftrd^f^tt hd*d Rour of WlMMit^ 
im an •unduii2'dfS^Md/pfDdoc\llFour.ltttiidi>0d^fiaif& Af 'Uammas- 
Wiicat. 

ni:;:; i Hand. 



ftand as thkk all oVerthe Land^ as they da in the 
ho'd Rows, there mi^t ht pfoduc*d, at once^ many 
of the grcateft Crops of Corn that ever grew^ 

But Imce Plants thrive, and make their Produce, 
fai proportion to the Kourilhment they have within 
the Ground, not to the Room they have to ftand 
upon it, one very narrow Row may contain more 
Hants thana wide Interval can nourifli, and bring td 
their full Perfeftion, by all the Art that can beorifed i 
and 'tis |mpoffible a Crop ftiould be loft for want of 
room to ftand above the Ground, tho* it were lefi 
than a Tenth-part of the Surface (a). 

In wide Intervals there is another Advantage of 
Hodng, I mean Horfe-hodng (the other being more 
like Scratching and Scraping than Hoeing) : There is 
room for many Hoeings (i% which muft not dome 

faj Mr. Hnigbtott calculates, that a Crop of Wheat of Thirty 
Qjiartcrs 'to an Acre^ each Ear has two Inches and a Hdf ojf 
Surflice; by which ^tis evid^t^tbat there woa'd he room for 
numy fuch prodigious Crop to Hand on. 

And a Quick-hedge, HaAding between two Arable Grounds, 
one Foot broad at BottcMn, and Eighteen Feet in Length, will, at 
Foulteen Years Growth, producemore of the fame fort of Wood, 
than Eighteen Feet fquare of a Coppice will produce in the iame 
tune, 'the Soil of both being of eqiral Goodnefs. 

This feems to be the fame- Cafe with our ho*d Rows ; the 
Coppice, if it were to be cut in the FirA Years, would yield per- 
haps Ten times as much Wood, as the Hedge ; but many of 
the Shoots of the Coppice. conftantly die every Year, for want of 
fttfiicient Nourifhment, until the Coppice is fit to. be cut; ami 
then its Product is mujch Tefs than that of the Hedge, whofe 
Paibire has not been over>flock*d to fuch a degree as theCoppice-* 
Fafture has been ; and therefore brings its Crop of Wood to 
greater Perfe£bion than the Coppi<v:*Wood, wKicn has Eighteea 
times the Surface of Ground to Hand on : The Hedge has the Be- 
nefit of Hoeing, as oft as the Land on either £de of it is till'd a 
but the Coppice, like the fown Corn, wants that Benefit, 

(b) Many Hoeings ; but if it fliould be adced how many, w« 
may take Columetld^ Rule in hoeing the Vines, <9rjc. Numirvt 
autfM <vcrt$ttdi Soli [hidentibus) definUndm won efi, cum fMOnfo tn^ 

F % brior 
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very near the Bodies of fome annual Plants,- except 
whilft: they are young ; but, in narrow IntcrvaU, this 
cannot be avoided at every Hoeing : *Tis true, that 
in the laft Hoeings, even in the middle of a large 
Interval, many of the Roots may be broken off by 
the Hoe-plough, at feme conHderable Diflance from 
the Bodies ; but yet this is no Damage, for they fend 
out a greater Number of Roots than before ; as in 
the Mint, in Chap. I. appears. 
• In wide Intervals, thofe Roots are broken off only 
where they are fmall ; for tho* they are capable of 
runnTng out to more than the Length of the external 
Parts of a Plant ; yet 'tis not neceffary they (hould 
always do fo ; if they can have fufficient Food nearer 
to the Bodies (a) of the Plants. 

And thefe new, young, multiply *d Roots are 
fuller of Lafteal Mouths than the older ones j which 
makes it no Wonder, that Plants fhould thrive fatter 
by having fome of their Roots broken off by the 
Hoe ; for as Roots do not enter every Pore of the 
Earth, but mifs great Part of the Pafture, which is 
left unexhaufted, fo when new Roots ftrike out from 
the broken Parts of the old, they meet with that Pa- 
fture, which their Predeceflbrs mifs'd, befides that 
new Pafture which the Hoe raifes for them ; and 
thofe Roots which the Hoe pulls out without breaking, 

iriorfitf plus prodejfe fojjionem convenht. Sed impenfarum rath 
modum fojiulat. Lib. 4. Cap. 5. 

Neither is it altogether the Number of Hbeings that determines 
<he Degrees of Pulveration : tor. Once well done, is Twice 
done ; and the oftener the better, if the Expence be not exceffive. 

Poor Land, be it never fo light, Xhould have the moft Hoeings ; 
i)ecaufe Plants, receiving but very little Nourilhment from the 
Natural Pafture of fuch Land, require the more artificial Pafture 
to fobfift on. 

" (a) All the Mould is never fo itear to the Bodies of Plants, 
as 'tis when the Row ftands on a high Six-feet Ridge, .when the 
•middle of the Interval is left bare of Earth, at the laft Hoeing; 
for thieh all the Mould may be but about a Foot, or'a'FoQt and 
half, diftant from the Body of each Plant of a Treble Row. 

and 
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and covers again, are tum'd into a frefh Failure ; 
fome broken, and fome unbroken : All together invi- 
gorate the Plants. 

Befides, the Plants of fown Corn, being treble in 
Number to thofe of the drill'd, and of equal Strength 
and BuH:, vdiilft they are very young, muft exhauft 
the Earth whilft it is open, thrice as much as the 
driird Plants do ; and before the fown Plants groW 
large, the Pares of the Earth are (hut againft them, 
and again ft the Benefit of the Atmofphere ; but for 
the drilled, the Hoe gives conftant Admiffion to that 
Benefit ; and if the Hoe procures them (by dividing 
the Earth) Four times the Pafture of the fo^n du- 
ring their Livesi and the Roots devour but one half 
of that, then tho* the ho*d Crop (hould be double to the 
fown, yet it might leave twice as much Pabulum for 
a fucceeding Crop. 'Tis impoflible to bring thefe 
Calculations to Mathematical Rules ; but this is certam 
in Praftice^ that a fown Crop, fucceeding a large 
undung'd ho'd Crop, is much better than a fown 
Crop^ that fucceeds a fmall dung'd fown Crop. 
And I have the Experience of poor, worn out Heath- 
ground, that, having produced Four fucceflive good 
ho*d Crops of Potatoes (the laft ftill beft), is become 
tolerable good Ground. 

In a very poor Field were planted Potatoes, and, in 
the very worft Part of it, feveral Lands had them in 
Squares a Yard afunder j thefe were plowed four 
ways at different times : Some other Lands adjoining 
to them, of the very lame Ground, were very well 
dung'd and till'd ; but the Potatoes came irregularly^ 
in fome Places thicker, and in others thinner : Thefe 
were not.ho'di and yiet, at firft coming up, looked' 
blacker and ftronger than thofe in Squares hot dung'd,, 
either that Year, or ever, that I know of ; yet thefe' 
Lands brought a cood Crop of the largcft Potatoes, 
and very few fmalT ones amongft them j but in the 
dung'd Lands, for want of Hoeing, the Potatoes 

F 3 wert 
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were not worth, the taking up ; which praves^ that 
in thofe Plants that are planted fo * as to leave Spaces 
wide enough for Repetitions of Hoeing^ that Inftru* 
ment can raife more Nourifhment to th^m^ than a 
good Coat of Dung with common Tillage.'. 

'Another thing I have more particularly obferv'd, 
viz. That the more fucceffive Crops are planted in 
wide Interval^, and often ho'd, the better the Ground 
does maintain them; the lad Crop is ilill thp beft, 
without Dung, or changing the ibrt of Plant *» and this 
is vifible in Parts of the lame Field, where foirc 
Part has a firft, fome qther Part 9, fecond, the 
reft a third Crop growing aQ together at the fame 
time ; which feems to prove, that as the Earth ift 
made by this Operation to difpenfe or diftribute her 
Wealth to Plants, in proportion to the Increafe of hef 
inner Superficies (which is the Palture pf Plaftt$) ; fo 
the Atmofphere, by the Riches in Rain and Dews, 
does annually reimburfe her in proportion to the fame 
Superficies, with an Overplus forlntereft : But if that 
Superficies be not increafed to a competent degree^ 
and, by firequent Repetitions of Hoeing, kept increaf- 
ipg (which never happens in common Hufbandry) 
this Advantage is loft ; and, without often repeated 
Stercoration, every Year's Crop grows worfe i and it 
has been made evident by Trials, which admit of no 
f)i(pute, that Hoeing, without Dung or Fallow, can 
make fuch Plants as ftand.in wide Intervals, mofq 
vigorous in the fame Ground, than bqth common 
Dunging and Fallowing can do without Hoeing. 

This fort of Hoeing has in truth every Year the 
Eflfeift of a Summerrfajlow ^ tho* it yearly produce 
a good Crop. 

This is one Reafon of the different EfFefts Plants 
have upon, the Soil ; fome are faid to enrich it, others 
to burn it, /, e. to impoverilh it s but I think It 
jjiay be oWerved, that all thofe Plants, which are 

i4wy ho'^f are reckoned anjopg the Eonchers 5 

an4 
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a^ dio' it be cenjaii^ c^r ibmerSprivek.ciFHRlimtsi 
are, by the FJw of^ li^r ConjBSwiltov gre^ 
vouref? tf^w thbfe ^2jm^ft Specifcs of ^^lojfcl^uik. ^ 
yet tfecre is RfaififtjtQ it^riievp, than wire jrfie moft: 
cormorant Plant ofi tbeiRp^^li tp, be (iicninonlyii<r*jdUi 
it would gain (a) the Reputation of MB EnrichefX)f 

- • f ■ 

{a} 9fit l^it. muft ^;jnt^94qd rf Ac«deFp'H^rl}5-hoiwig;>fbd 
Turneps that Hand for Seed, a^ foch-Dpoan^s^ a]idrf£^;% 
long on the Soil, that tbo* tliey areiiajtidWd' fuch a llfiauow, 
Opemtion doi^h liot fbp^lj^Ae ufaal ' Thick he;ls of xjigfe Plantif 
with Pafture fufiicient to hiilb' dleir Stems to Mf tMt naturtX^ 
Bulk ; and they leave (<r Ut^ of that :PsKftiarebdind' theory jUiat 
the Soil is obfervM to be extremdiy impo^erifh^ iVr A Yes^^^^ 
twOy and fooietimes three, Yes^rs after tliems put ^tis o^mvife 
with my Horfc-hbM Turnep-fecd j for I never faiVd of 9. ff^Q^ 
Crop of fiu-ley after it,foM^bft theLeval in^foRbwmgSpfifig^^ 
thp* no i^msg hath b^en; ufed pn theL^nd^ivhcre ihe.'Turnep iet± 
grcvic £qk many Years, Ar^d alio my Barley Wp« thua fowtf 
after two fucceflive Croos -of Turnep-feed. without a Fallpw bo-r 
tweeti them/ are as gooa as thofe fown after afihgle Oijp of iK^ 
For J h^^/feveral cfnuss' aiiCde thefe Turnep^edHCrpps aimftal^ 
thftt is, Sfi. h4veTwo Cfpps of. irio Twa Yeatsi, 'wkkh would w 
the old:way require ThfeeVears, becaufe tbi&Grop'ftaods abou^^ 
Year on* the Ground, and is not ripe till ^(fidfu.^lInJe^, ^hich is 
too late to get that Land into a Tilth proper . to plant aiiothe^ 
Sedd<rop on it the fameS<immer ; neither'can' thie obil- be able 
tfiK^e|rjjftcb.2nother QtCip.imQiffdialidy after being fb tmieh' ear*, 
hauiled, a^id unplowed fiura^holeYear^ except it be ex^or^r^ 
naryrich^ or much duagcd ; However,^ Two Crops of T of li^p- 
feea inimediately fuccfe'eding one another, iiSvha^i "never knew, 
or heard of, except roy own that were Horie^ho'd ; and of -ditie^ 
thd SfCfmH^ Crop was as gdod ac; the Firft ; thsc- Stalks gtew much 
higher- ^n they ofo^ly ^Oi^t^j the common y^^y } and; tho* th^ 
T^mbV pt Plants was much left, tjieir Pjsodilce was fo valuajjlp,. 
that the Hearts Agent dedared', he made Twenty- Shillings ^, 
Acrooif his Tythe of a?wheJe ^ield which hctythcd-'iniStith' 
Tii(r*£xpfnce of thcfe Cropa was judged tal^'anfwered by the 
Fuel of the threfli'd Stalks. It muft be noted, that the excraorn 
dinary Value of thefe Crops arofe, not from a greater Quantity 
of Seed than fome common. Qcops; but from their Quality, Ex- 
perience; {lavIng brought tills Seed into great El^eepi, on account 
of its bcirig'perfedUy clean," and produced by large Turneps of a 
good Sprt, and of a proper Shape ; for thole that are not well 
culthratfed arevery apt'to de^nerate, and then their Seed will 
prodoice Turneps of a Ikall Size, and of a long rapy ill Shape. 

F 4 Improver 
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Iifiprtyrer of^ihe Soil i'^txe^ iciihould b^ iucK as 

might ocafionril^cmbld^ by -fflfihg ic fufl of its Ihat- 

tcr'd Scedis, which might do » the Injury of Weeds 

tb' the next Crop^ and except ftich Plants^ ^hich 

bavea va(t£olk^ to be maiiitainM' a long time, as 
Twnep-feed(^). tv. . i . :. • i :;. 

The wider th^ Intervals are, the more Earth may 
be dhridcdi'ferr -die Row takes up the fameRobm 
with a wide, ofa ttarrow Interval 5 aiid therefore with 
tS^ wic^e, the 'Uriho*d Fart bears^.^Jefs Proportion to 
the h5^'4 >Part jth^n in the narrow «./ ^ 

- And *tis to na *purpole t(y Hoci, where there is 
not Eai-th tp be ho^d, or rbdm to hoe it in. . , 

J There are/many ways of Hoeing with the Hoe- 
Hoiigh; but there i$ .not room to turn Two deep 
clean F^urrows in ah Iiiterval that is narrower than 
Four Feet Eight Inches '; fo;- jf it want much of this 
Breadth, one, at Jeaft, of ,thefe Furrows, wUI jeach, 
and fall upon thicnext Row, which will be very> injo- 
lious to the Plantsf r €;xcept of gro^n SttFoifk, and 
ftch other Ptefttj$„ that can bear to have Ac Earth 
piiB'd off them by Harrowsi 

, Thus much gf Hpeing in general may fuiEee: 
And dilFerent forts of Plants, requiring different Me* 
nitgeme^t; that may more properly be defcribed 
in.; :t3ie Chapter, where particular Vegetables are 
ti-e^ed of. 

. It may not be amifs to ^ add, that all forts of 
Land are notequally proper; for Hoeing: I take it; 
that a dry friable Soil is the beft; Intradlable wet 
Clays, and fuch Hills that are too deep fpr Cattle 
to draw a Plough up and down them, are the matt 
improper {t), 

(«) Turncp? ran to Seed, not till the fccoiid Svmnicn 
(h) For by Hoeing crofs the Hill, the Furrow tum'd ag^nft 
t}ie Decliyitj^ cai^not be thrown up near enoagh to the Row 
above it ; and thie Furrow that i» t»r<i'd downwards wiU Iwry 
iJi(? Row Wow it. 
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That-'tfe not foljencScial to ho^ in erfmmchficWsi' 
is not in refpeft of the Soil, but to the oJd Pria* 
ci|>fe^, Which have bound the Owners '^o'unreafonable 
Cuiloms of changing the Species of Corn, and niake 
it necefl&ry to fallow, ewry Second, Third, or 
Fourth Year at farthcft. • •' 
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fLANTS, tH*: ^come up in My'Land, of a 
different Kind from the fowo or planted Crpp^' 
are Weeds. - 

That there are in Nature any fucfi* things as inutiks 
Mtrha^ the Botanifts dtny ; andjuftlytoo, according 
to their Meaning. 

But the Farmer, who c^pcfts to make Profit of 
his Land from what he lows or plaots in it, findis 
not only Herba inuHles^ but alfo noxta; unprofitable' 
and- hurtful Wecd% ; which comi fike Mifca^ or 
unthtited Guefts, that always hurt, and often fpoif 
his Crc^, by devouring what he has, by his Labour 
in Dunging and Tilling,* provided jfor its Suftenance. 

All Weeds, as fuch^ are pernicious ; but ibme much 
more than others; fome do more Injury, and are 
more eafily deftroy*d 5 fome do left Injury, and are 
harder to kill \ others there are, which hx^t both 
thefe bad Qualities. The hardeft to kill are fuch as 
will grow and propagate by their Seed, and alio by 
every Piece of their Roots, as Couch-grs^s, Coltsfoot, 
Melitot, Fern, and fuch-like. Some are hurtful 
only by robtnng legitimate (or fown) Plants of their 
Nourifhment, as all Weeds do ; others both lefTen a 
legitimate Crop by robbing it, and alio fpoil that 
Crop) wluch efcapes their Rapine, when they infeA 
. . it 
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i( widi tkeir o^feous Scent and Reliflij as Mdiloe, 
wiidGarlick, y^. 

Weeds ftarve the fown Plants^ by lobbing them 
of chdr ProYi^on . of Food (0)^ not of their Hoom 
(^ fo;w Author*, vainly i wgioc) 1 which wilt appear 
by the following Experiment.. 

Let Three Beds of the fame Soil, equal, and equally 
prepared, be fown-wkh the lame -fort of Corn. Lee 
the Firil of thefe Beds be kept clean from Weeds : 
In the Second, let ? Quantity of rWceds grow along 
with the Com ; and in the Third, ftick up a Quan- 
tity of dead Sticks, greater in Bulk than the Weeds. 

It will be found, that the Produce of the Com in 
f;he Firft w^l cot exceed that of the Third Bed ; 
but in the S^9o4> when; the Weeds, are, the Corn 
will be diminifh'd in proportion to the Quantity of 
Woedfi^ amongft it. 

The Si^ck$) having^dQne no Injury to the Qorn« 
fhew there was room enough in the Bed for Conip^ny 
^ lodge, wqhH they forbear to eat ; or.elfe (like 
^{[i^vellers iik^in) bring^ their Provifion with diem 
tQ their Ipn» or (which would be the htt^ tlwg) if 
Weeds could $f\d there, ic^ne Piih ip dif^greeable to 
fbeP^teof theQom, and agreeable to their ow>n, 
^at they m^ f^^ 09 it v^lthout Robb^g ; and then 
they wfHdd ^1 2^ |nnoc«^t as the $tick$i, which t(^ce 
V^ the faofi^ ]^Q0i^j with the Weeds. 

The . Qiwiltity of Nouri(hment Wcedp r^b the 
Corn of, is not in proportioja only to thei? Number 
^ Bulkt but to the Degrees of Heat in. th^ir Con^ 

{a) A Tree of any, fort will fppil Corn all roand it, ia ^ lai^c 
Circle; half an Acre of Tarneps has been fpoil'd by one : Here- 
by 'tis plaiB, that TVce* rob as Weeds ; becade 'tis not by their 
Shadow, thexa being as mnch Danagt done by them on ^eSouth- 
fide, where theip ^a^jQw never cofnes, at on their N<^ifi-fide: 
Nor can it be by tjicir propping; for 'tis the fame 01^ the fide where 
a Tree has no Bo4ghs to drop over the Plants, when they are 
alfo at a very great Diftance from all Parts of the Tree, except its 
Clootf. 

ilitution ; 
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iHtution ; as. appears by the loAancc of Charlock aad 
Tunieps,, mentionM in the Chapter Of Change of 
Species. 

'Tis necdlefe to go about to, compute the Value of 
the Damage Weeds QQ,. fince all: experience Hufband* 
men know it to be very great, and would unani* 
mouCly agree. to extirpate their whole Race as intircly, 
as m England xhty have done the Wolves, tho* much 
moire inoocem:* and kfs rapacious, than Weeds (a). 

But alas! thiey^find it impo0jble to be done, or 
even to be hoped for,, by the common Hufbandry % 
and the Reafons I take to be thefe. 
* The Seeds of moft forts of Weeds arc fo hardy, 
a& to lie found . and uncorrupt for many Years (b)^ 
or perhaps Ag^s^ \fx the Earth y and are not kiird 
until they begin to grow or /prout^ which very few 
of them do, unlefs the Land be pbw'd ; and thei| 
enough of thpm will ripen amqngft the Ibwn Crop, 
to propagate and, condnue their Species, by IJiedding 
thexr OfF-fpring in the Ground {ipv *tis obferv'd they 
are generally rip^ before' the Cprn) ; and the Seeds of 
thefe do the fame in the rvs:;xi, fown Crop ; and thus 
perpetuate their favage, wicked (c) Brood> from 
Generation to Generation. 

Befides, their Seeds never all come up in one Year,; 
unlefs the Land be very often plowM 5 for they muft 
have their exadl Depth, and Degrees of Moiftur&and 

{a) If we confider the Crops they utterly deftroy, and tho& 
they e]|tremely diminifii ; and that very few Crops efcape with- 
pat receiving Injury from them ; it may be a Queftion, whether 
the Mifdiief Weeds do to our Corn* is not as great as the Value 
of the R^t of all the Arable Lands v^ Bnglami. « 

(b) The Seeds of Lethean Pop{y fcallM Red-weed) have Iain 
dormant ^4 Years (the Land being, doriog that time. In St, FM) 
^nd then ^t £rft Plowing the^ came up very thick ; this I have 
feeiu and fo will many other iorts of Weeds, when the Groimd 
}ms lain untill'd for an Age. 

{€) Th^ French cs^ t^m^ h lUrhu Smeoape, if Ar mclMM* 

^ Hear, 
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Heat, to make them grow ; and fuch as have hop 
thefe, ^ will he in the Ground, and" retain their vegc; 
tative Virtue for Ages ; and the common ufual Plow-* 
ings> not being ftimcient to mak^ them all, or thc^ 
greafeft Part, grow, almoft every CWp that ripens in-* 
creafes die Stock of Seed, until it make a cbnfidera- 
bld Part of the Staple of fuch Land as is fown with- 
out good Tillage and Fallowing. 

•The beft Defer^ce againft thefe Enemies, which the 
Farmer has hitherto found, is to. endeavour their 
Deftrudion by a good' Summer-fallow : This indeed, 
if the Weather be propitious, does make Havock of 
them ; but dill fome will efcape one Year* sProfccutiOn. 
Either by being fbmetimcs fituate fo high,,that theSun's 
Meat dries them; or fometimesfymg fo deep, that 
it caiinot reach them > either way their Germination, 
which would have proved tlieir Death, is prevented. 
' Another Faculty fecurcs abundance or them, and 
thatis^ their being able to endure the: Heat andMoi- 
fture of one Year without growing ; as (a) wild 
Oats, and innumerable other forts of Weeds, will do ; 
for gather thefe when ripe, . fow them in the richeft 
Bed,- water them, and do all that is poffible to 
make them grow the pirft Year, it will be vain La- 
bour ;' they will refift all Enticements till the Second; 
that IS, if you gather them m Autumn, you cannot 
force them to grow until the next Spring come 
Twelvemonth j ^ and many of them will remaiix dor- 
mant even to the next Year after that, and fome of 
them longer. • 

By this means. One Year's Summer-fallow can 
have no effedb upon them, but to prepare the Soil 

{a) I have not try'd wild Oats by fowing them in a Bed myfelf, 
but have been fo inform*d by others ; and my own Experience 
hath frequently (hewn me, that they will come up, after lying 
many Years in the Ground ; and that very few forts of Weeds will 
oome aM up the firft Year, iu' Corn doth : If they did, tl\e Tillage 
of one Year*$ Sammer-fidlow might extirpate them. 

foe 
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for their mwc vigoro^ua Growth, and plenti&l Iiicreafe 
the next Year afcer; and very rarely will the Farmer 
fallow his Land Tw> Years fucceflively ; and* often 
the Dung, which is made of the Straw of fown Corni 
being full of the Seeds of Weeds, when fpread on 
the Fallows, incumbers the Soil with another Stock 
of Weeds, as ample as that the Fallowing has de- 
ftroy*d ; and tho' perhaps many of thefc may not 
grow the next Year, they will be fure to come up 
afterwards. 

The other old Remedy b what often proves worfe 
than the Difeafe ; that is, what they call Weeding 
among fown Gorn-, fot if by the Hook or ,Hand 
they cut fome forts (as Thiftles) while they are young, 
they will fprout up agsdn, like Hydras^ with more 
Heads than before 5 and if they are cut when full- 
grown, after they have done almoft their utmofl in 
robbing the Crop, 'cts like fhutting the Stable-door 
afttr the Steed is ftoUen. 

Hand-weeders often do more Harn) to the Corn 
with their Feet, than they do Good by cutting or 
pulling out the Weeds with their Hands ; and yet I 
have known this Operation fometimes coft the Farmer 
Twelve Shillings an Acre ; befides the Damage done 
by treading down his Wheat ; and, after all, a fuffi- 
dent Quantity of them have efcaped, to make a too 
plentiful Increafe in the next Crop of Corn. 

The new Hoeing-Hulbandry in time will pro- 
bably make fuch an utter Riddance (a) of all forts 
of Weeds (iX except fuch as come in the Air, 

*at 

(a) A very pernicious, Iarge» perennial Weed, like Bur^gf, 
with a bloe Flower, infeiled a Piece of Land, for time out of 
mind : Hoeing has deftroyed it utterly ; not one of the Species 
has beenfeen in the Field thefe Seven Years, tho' conHantly.tiird 
«ndho*d. 

(S) I have^ow a Piece of Wheat drill'd early thclaft Autumn 
upon an Htll, fallowed and well pulverized: Part of it was drilPd 
with Wheat in double Rows upon theL^vel Nine Years ago, 

1 Horer- 



that (c) ias loAg as this Mam^simnt in peopttiy 
continued^ there b no Danger- to be apprebalded 
from them ; which is oiough to confute the old Etrer 

Horfe-ho'd, and the Partitions thoTou^y ttaiid-ho*d t6 cleaiife 
cat the Poppies, of which the Land wttsVeiy foil) the other 
Part of this Piece was never, drilted till this Year s Tile whnkr 
Piece hath not been before thisWinterHorfe-ho'd. Now the Parti- 
tions of the Part that was never any way .Ho'd, are fo fiock^d 
with Poppies matted together, that.unlefs they are taken out 
early in the Spring, they will totally d^otirtke Kows of Wheat j 
but in the other Part that was ho'd fo long fmce, there :ai« Bl>lv 
very few Poppies to be (een. Both thefie PMts have had fe^er^ 
fown Crops of Barley together fincei and have lain with ^/. Foimp 
thefe laft five or Six Years. 

(c) And except alfd fuchWecd*, whofe Seed is carried by 
Birds, which is the mofk common 'Manner of tnnfpoitmg tht 
Seeds of Vegetables torn Field to^Field^ againft the Confent of 
the Owner: For Birds, whether great or fmall, do not care to 
cat their Prey where they take it, but generally chufe fome open 
Place' for that Purpofe. '^is, *I fim perAiaded, 'by this means 
cliiefly, that a Vineyard :or Field, ina<k:everfc clean from Grafe, 
will, in lying untitled a few Years, be r^pdjeniOied with aTiirf of 
that neighbouring Species of Grafs,, which bed fuits the Heat 
and Moifture of the Soil : Yet there are Tome Species of Seeds 
ihat Birds (at leaft fuch as frequent this^Placa)- do not afiei£l f eHe 
the Butrage-weed (mentioned in /. yy.) /wonld have appcBved 
again in- my Field in iome of the many -Ydars ftnce theHoeiog 
has extirpated it there ; for it grows plentifully in the unplowcd 
Way adjoining thereto. 

Tie Seeds of fome Weeds mav be (Ufpefted to come it the 
Air; as the Seed jof the Grafs thatgiieMr ^'Cheapfide^ in tlib 
time of the Plague; bat ^it ,*niight coAoefrooi Seeds in the:D}r^ 
brought thither by the Feet of People and Cattle, and l^y the 
Wheels of Coaches, 'Carts carrying Hay : Or otherwife con* 
tJnteal Treading might keep it from Growing; and when the 
3^iadkg ceafol, 'tis no womier the Seeds iboUld fuitiiih tite 
>§tltopts with Grafs. 

And I have obferv'd ontheFloors,Two Stories high, of a lone, 
roiQoas» uninhabited Houfe, being long uncovered, a iort of <Herb 
j^omtiz very thick ; I think it was Pmf^rwl, and bkieva that 
Its Seeds did not come thither m the Air ; but in the Sand which 
w^ mix'd with the Morter that had f^illen from the Cielings; anjl 
*tis like there were tew Seeds at firil : Vet, thefe, rip^ng for 
feveral Years, (hed their Seeds annually, .until the Flooi^ became 
all over very thick planted: Befides, Hay-feeds and Pia|pc>ii&4 
are too heavy to be carry,'4 far by the Air, 

I of 
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of eqinvocal Goneiation, had it not 'been already 
iufficicnily exploded, ever fince that Demonftration of 
Mtt^giius^s Experiment. For if Weeds were 
brought forth without their proper Seeds, the Hodng 
could not hinder their Productions where the Soil 
was inclined naturally to produce, them. The Belief 
of that blind Dodtrinc might probably be one of the 
Cau&s, that made the Antients defpair of finding lb 
great Succefs in Hoeing, as now appeals i or elfe, if 
they had had true Principles^ they might perhaps have 
inv^enlied and itnproved that Hufbandry, and the^In-^ 
ftrmndits. neceflary to put it in Praftice. 






-CHAP. Via 

. • 1 ■ . 

(y TxiKNEVS. 

AS far as I can bft informM, 'tis but of kte Years 
. that Ttomeps have been introduc'd as an Im- 
provement in the Field. 

All Sorts of Land) wiien made fine by Tillage, or 
by Manure and Tillage, . will fcrve to produce Tur^ 
neps^ but not equally ; for chalky I^nd is generally 
too dry (a'Hirnep being a thif fty Pfant) •, and they arc 
fo long in fuch dry poor Land bdfore they get intd 
rough Leaf, that the Fly is very apt to deftroy them 
there ; yet 1 have known them fucoecd on <uch Land^ 
tho* rarely. 

Sand and Gravel are the moft proper Soil for Tur- 
neps, becaufe that is nfu>ft eafily pulvei-a'd, and iis 
Warmth caufeth the Tumeps to gK)W fafter, and fb 
^H^ g* the foonbr out of the Danger of the Fly -, and 
fuch a Soil, when well tiU*d, and Hdrfe-ho'd, neveSr 
wants a fiifHcient Moifture, even in the drieft Wea- 
ther; and the Turneps being 4riird will come up 
without Rain, and profper very well with the folfe 

Moifture 
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Moifture of the Dews, whicb are adhnitted. as deq> as 
the Pulveratroo'ifeachcth; ami-dif/riiat be tpIFive 'or 
Six Inches^ . the hotteft Sun cannot- exhale the r^ews 
thence in the CHmate oiEng^nd: I have knomi 
Turfteps thrive well in a very dry Summer . by re- 
|>e^ted ' Hbrfe-hoeings, both in Sand, and iiiv Land 
which is neither 6ndy nor gravelly. '. ' : ': 

.. When Ilbw'd Turaeps.bf. Hand, and . ho'd them 
ividi a Hahdrhoe, the £2q:>ence Avas greats and the 
Operation not half performed, by the Decedi&liicis 
of theHoers, who left half j the Land unho^, and 
covered it with the Earth from the Part they did hoc, 
and then the Grafs and Weeds grew the fatter : Be- 
fides, in this manner a great Quantity of Land could 
not be managed in the proper Seafon, 

When I driird upon the Level {a\ at Three Feet 
Intervals, a Trial was made between thofe Tumeps 
and a Field of the next Neighbour's, fown at the fame 
time, whereof the Hand-hoeing coft Ten Shillings 
per Acre, and had not. quite half tte Crop ^f .the 
driird, both being meafurM by the Buihel, on pur- 
pofe to find the Difference (^J[. . . - • 

. . In the new Method they are more certain 10 CJbmt 
up quickly -, becaufe in every. Row, half the Sdcd ,is 
planted about Four Inches deep (c) ; 2an^A tiia other 
Half is planted cxa<SUy over that, at the Depth^of 
half an Inch, iallii^ in .itfcer the Earth* has coverM 

'■ ' ! 

• ^ ...... 

{a) 'Tis impoiRble to hQC-plpw tjirm fo Veil when planted 
upon the Level, as when they are planted upon Ridge^ 5 for if 
wc plow deep near the Row, the Earth will conie over on the 
Left-fide of the Plough, and bury the younger Turnfeps '; but 
when they ftimd on R«iges, the Earth will almoft all fall -dci^ 
on die Right S^e into Jie Furrow ip |the Middle of the tntirval. 

(b) And I have fince foand, that Tqrpcp^. gn^ the faajA Land, 
planted on Ridges, with Six-feet Intervals, make a Cro{5. double 
to thofe- that are planted on the Lev^l, or even oii Ridg6s wiA 
Thrfefe-fect Intervals. 1 -"..;.' * . •. ' r -. .-1 

(c) Turnep-Osed will.comQ up from a gre^r Drpth^than moft 
other Sorts of $jeed5. „ .. . . *. . .y 

the 
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the firft Half: Thus planted, Jet the Weather be 

never ib dry, the deepen: Seed will come up ; but If 

it raineth (immediately after planting), the fliallow will 

come up firft : We alio make it come up at Four (d) 

times, by mixing our Seed, half new and half old 

(the hew coming a Day quicker than the old): Thefe 

four Comings up give it fo many Chances for 

efcaping the Fly, It being often fecn, that the Seed 

fown over Night Will be deftroy'd by the Fly, whert 

that Town the next Morning will efcape, and vice 

verfa (i?) ;^ or you may hoe-plow them, when you fee 

the Fly is like to devour them ; this will bury the 

gredtefl: Part of thofe Enemies •, or elfe you may drill 

in another Row, without new plowing the Land. 

This Method has alfo another Advarit^c of 
efcapihg the Fly, the moft certain. of any other, and 
infallible, if the Land be made fine, as it ought to be : 
This is to ipoll it with a heavy Roller acrofi the 
Ridges, after 'tis driird, which, clofmg up the Cavities 
of the Earth, prevents the fly's Entrance and Exit, 
to lay the Eggs, hatch, or bring forth the young 
ones" to prey upon the Turneps ; which they might 
intirely devour, if the Fly came before they had more 
than t;he firft two Leaves, which, being formM of the 
very Seed itfelf, are very fweet ; but the next Leaves 
are rough and bitter, whi(!h the Fly does not love : I 
have always found the Rolling dilappoint the Fly j but 
very \oitpn it difappoints the Owner alfo, who lows 
at ratldom ; for it makes the Ground (o hard, that 
the Tiimeps cannot thrive, but look yellow, dwindle^ 
and "grow to no Perfedion, unlefs they have a good 
Hq^u^g foon after the rough Leaves appear ^ for 

■« • • • 

{4) I ksvre feen djriU'd Tumep-feed come up daily for a Foit« 
xugltt .together, y/lien it has not been mixc tuus, the old with 
the new. : ~ 

{e) I haive had the firft Turneps that camB up all deiboyM by 
thefly.;.4uld ilboiitia Fortnight afterwards n)f»re have come up, 
iMid beea ho*d time enough, and mad«.a gQpd Crop. 

' ^^ G when 
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when thqr ftand long without it, they will be fo poor 
and ftinted, that the Hand-hoe does not gp deep 
enough to recover them ; and 'ds feldom that thefe 
rolled Turneps can be Hand-ho'd at the cridcal Time;, 
becaufe the Earth is then become fo hard, that the 
Hoe cannot enter it without great Difficulty, unlels ic 
\)c very moifi: ; and very often the Rain does not come 
to foak it, until it be too late ; but the dfiU*d Tur- 
ncps being in fingle Rows widi Six-feet loQervals^ 
jnay be roll'd without Danger : For be the Ground 
ever &> hard, the Hand-hoe will eafily (ingle them 
out, at the Price of Six-pence per Acre, or Ids (if 
not in Harveft) ; and the Horfe-lK)e will, 19 thofe wide 
Intervals, plow at any time, wet or dry ; and, tho* 
tl)e Turneps fhould have been negleded till ftinited, 
will go deep enough to recover them to a floudi^ 
ing Condition. 

. Drill'd Turneps, by beii^ no-where but in the 
^ows (f)j may be more eafily feen than thole which 
come up at random ; and may therefore be iboner (g) 

(/) Driird Tarneps comiag 9II up nearly in a Mathem^tlcaf 
Line, 'tis very rarely that a Charlock, or other like Weed, coine^ 
up in the fame Line amongft them, unlefs it be drilled in with the 
I'urnep-ieed) of which Weeds our Horfe-hoM Seed never has 
any ^ there being no Charlock in the Rows, nox any Timep an 
the Intervals : We know, that whatever comes Qp ^i ik^ locerval 
l^ not a Tumep, though fo like to it, that, at firS .coaling up^ if 
J>romircuoufly, it cannot eafily be diflinguifhc^ by the Eye, until 
after the Turneps, (ffr. attain the rbugb Leaf; and' even then, 
before they are of a confiderableBignefs, tbey ace fo kaixito he 
diftinguilhed by thofe People^ who are not well e^xpqricf^ed; tbaf 
a Company of Hand-hoers cut out the Turneps by M^JfoVi^ ^ad 
ieft the Charlock for a Crop of a large Field of fo^n Twneps. 
Such a Misfortune can never haippen to drilled TcHrBe|KS> imlefa 
wilfully done, be they fet out ever fo young. 

(^) The.fooner tbey are made fmglLe^ the bette; kut']fet^ 
when they are not very thick, they may ftand tiU ure haMrethc 
beft Convenience of fingling them without much Damage ^ but^ 
iiphen they cooie up extraorakiary thidk, ^wili .he :mfe:b more 
liUfficttlt ta make them fingle, if they are neglfiAcd kt iheii' y^xf 
firft coming i^ rough Leaf, x. 

V. fingled 
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£n^d oat by the Hand-hoe ; which is another Ad- 
vantage ; . bccaufe the fooner they are fo fet out^ 
the better they will thrive {b). ^ 

Three or Four Ounces of Seed is the ufual Quan- 
tity to drill ; but, at random, Three or Four Pounds 
are con^mc^Iy fown, which, coming thick all over the 
Ground, muft exhaufl: the Land more than the other, 
efpecjally fince the fown muft ftand longer, before 
the Hoers can fee to fet them out. 

The Six-feet Ridges, whereon Turneps are dtill'd 
in fingle Rows, may be left higher than for double* 
row'd Crops ; becaufe there will be more Earth in the 
Intervals, as the fingle Row takes up lefs. 

There is no prefixed Time for planting Turneps,' 
becaufe that muft be according to the Richnefs of the 
Land ; for fome Land will bring them as forward, 
and make them as good, when planted the Beginning* 
of Augufi^ as other Land will, when planted in May ; 
but the moft general Time is, a little before, and a 
little after Midfummer. 

Between thefe Rows of Turneps (/)» I have planted 
Wheat in this manner % viz. About Micbaelmasy the 

Turneps 

[h) Becaufe fuch young Turneps will enjoy the more of the 
Palmare made by the Plpwing, and by that little. Pal veration of the 
Hand-hoe, without being robb'd of any ^Failure by their own 
fupernumerary Plants. 

(z) As I have formerly drilled Wheat between Rows of Tur- 
neps, fo I have flnce had the Experience of drilling Turneps be- 
tween Rows of Barley and Ro)vs of Oats : I have had them in the 
Intervals between Six-feet Ridges, and between Four-feet Ridges, 
and between tbofe of feveral intermediate DiAances ; but w£ack 
of them all is the beft, I leave at prefent undetermined. I ihall 
only add, that the poorer the Land is, the wider the Intervals 
ought to be ; and that, in the narrow, 'tis convenient at the Hoc** 
ing, to leave more Earth on that Side of each Interval whereon 
the Turneps are to be drilPd ; and this is done by goinjg round 
feveral Intervals with the Hoe-plough, without going forwards 
and backwards in eaeh immediately : But in the wide Intervals 
the Earth may :be equal on both Sides of them. . 

. G z I will 
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Tumeps being full grown/ I plow'd a Ridge in the 
Middle of each of their Intervals; taking moft of the 

Earth 
-'* 

I will propofe another Method of Drilling, which maybe very 
advantageous to thofe who low their Barley upon the Level, and 
ibw Turnep-feed amongft it, at random, as they do Clover; 
which is, ot late, a common Pradice in fome Places. 'The Barley 
keeps the Turneps under it, and Hints them fo much, that they 
are ufefal in the Winter or Spring, chiefly by the Food their 
Leagues afford to Sheep, their Roots being exceeding fmall; and 
for this fmall Profit they lofe the- Time of tilling the Ground, 
until after the Turneps are eaten off; which is a XJamage 
we thirrlc greater than the Profit of fuch Turaeps: To pr©y 
Vent which Damage, they may drill them in Rows at compe- 
tent Diflances, and Horfe hoe them, and fet them out as foon as 
the Barley is off: This will both keep the Ground in- Tilth, fit 
for another Crop of Spring Corn, and caufe the Turneps to grow I 
great enough (efpeciaily if Harveft be early, and the Winter prove 
favourable) for feeding of Sheep in a moveable Fold to dung the 
Ground into the Bargain. 

. What induces me to propofe this Improvement is, that a Gen- 
tleman plows up his Barley-Stubble, and tranfplants Turneps 
therein, and Hand -hoes them with Succefs. By the proposed 
Way all the ExpQnce of tranfplanting (which muftbe considerable) 
.will be faved ; and the fetting out cannot be more than an Eighth 
iof the Labour of Hund-hceings ; and I conjeRure the Horfe- hoed 
Turneps may be as good; for they (though Hinted) having their 
Tap- roots lemaining unmoved below the Staple of the Land, 
their horizontal Roots, being fupply'd with Moifture from the 
Tap-rcots, immediately take hold df the frefh-plowed Earth, as 
foon as 'tis turned back to them ; whereas the tranfplanted, having 
their Tap-roots broken off, and their Horizontal Roots crumpled in 
the Holes wherein they are fet, muft lofe Time, and be in Danger 
of dying with Thirfl, if the Weather proves dry. 

Alfo this Way fecms better than the common Pra£lice of fowing 
Turneps upon once plowing after Wheat ; becaufe the Wheat- 
land commonly lies longer unplow'd by Six or Eight Months than 
Barley-land 5 and therefore cannot be in fo good Tilth for Tur- 
neps as Barley-land may, unlefs the former be of a more friable 
Nature, or much more dunged, than the latter. Befides, thefe 
Wheat-Turneps are uncertain, in refpeft of the Fly that often 
dcftrovs them at their firft coming up; which Misfortune hap- 
pcnea the Autumn 1734. to almofl: all that were fown in that 
Manner. • ' . • • 

1 have obferv'd, that Barley fown on the Level, and not hoed,' 
(Pvercomes tl*e Turneps that come up amongft it j but that Tur-' 
' 1 • . ; neps 
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Elarth from the Turneps, leaving only juft enough 
to keep them alive ; and on this Ridge drilled my 
Crop of "Wheat (/fcj, and towards the Spring pull*d 
up my Turneps, and carried them off forCattle* 

When Turneps are planted too late, to have Time 
and Sun for attaining to their full Bulk, fome drill a 
double Row on each Six-feet Ridge, with a Parti- 
tion of Fourteen Inches j but I am told, that in this 
double Row the Turneps do not, even at that late 
Seafon, grow fo large, as thofe planted at the fame 
time in fingle Rows ; tho* the double Row requires 

neps which come up in the Partitions of Treble Rows of my 
Ridges of Hori'e-hoed Barley , grew fo vigoroufly as to overcome 
the Barley. And this was detnonilratea at Harveft in a long Field, 
one Side of which had borne Turnep -feed, and the dhJled Ridges 
of Barley croiiing the Middle of it ; and both Eniis of the Field 
having Barley fown on the Level, onc'End of every Ridge crofs'd 
the Turnep-feed Part of the Field for^boutTen Pcfrches of theiiv 
Length. 

I obferved alfo, that the Turnips near the' Edges of the Lands 
of fo\am Barley, adjoining to the hoed Intervals, grew large, but. 
not fo large as thofe in the Partitions on the- Ridges,; their Inter- 
vals being hoed on each Side of them. 

But different from this have I feen Mattered Turnep-fccd. coni- 
ing up in the like Partitions of drilled Wheat, on the very fame 
Sort of Land, fo miferably poor and dinted, that they fcafce 
grew a Hand's -breadth high, when thofe, Turneps which the Hoe 
left in the Si^es of the Intervals, and ^t the narrow Edges of the 
unhoed Earth of the Interval Sides of the Rows of Wheat, grew 
large ; and the Wheat was good alfo : But I do not remember 
how the middle, Row of it fucceeded. 

This laft Experience of the Turneps among the Wheat was got 
by this Accident ; The Wheat was drilled aft^r drilled Turneps 
on Ridges of a different Size. The Turneps were all pulled up 
before the Ground was plowed for the Wheat ; but as Tumep- 
feed never comes aU up the firft Year, enough remained of this 
to come up (though thinly) in the Wheat, to Ihew exaftly where 
every Row had been drUled ; whereupon the Obfervation. was 
made. 

(k) This Wheat, being thus drilPd on the new Ridges made in 
the Intervals, betwixt the Rows of Turneps, being well Horfe« 
ho'd in the Spring, proved a very good Crop; it was driUM ia 
treUe Rows, the Partitions Seven Inches each. 

G 3 doubljft 
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double the Expence in fetting out ; and diere wHl be 
lefs Earth hoM by the Breadth of Fourteen Inches of 
the deepeft Part of the Ridge ; and confeqliently the 
Land will be the lefs improvM for the next Crop. 
We need not to be very exaft, in the Number (I) or 
Diftance {m) we fet them put at ; we contrive to leave 
the Mafter-turneps (when there is much Difference 
in them), and fpare fuch when near one another, and 
leave the more Space before and behind them ; buo 
if thty be Three Mafter-turneps too ^ near together, 
we take out the middlemoft. 

Turneps that were fo thick as to touch one another 
when half-grown, by means of well Hoeing their wide 
Intervals, have afterwards grown to a good Bigneis, 
and by thrufting againft one another became oval>, 
inftead of round. 

*Tis beneficial to hoe Turneps (efpecially the firffc 
time) alternately ; viz. to hoe every other Interval^ 
and throw the Earth back agaih before we hoe the 
other Intervals ; for by this means the Tumep$ are 
kept from being (») ftinted : ^Tis better to have 
Nourilhment given them moderately at twice, than 
to have it all at once, and be twice as long before a 
Repetition (o). 

(I) The Icaft Number will be the largeft Tameps ; yet we 
ihould have a competent Stock, which I think is not lefs than ' 
Thirty on a fquare Perch. 

(m) The Diftance need not to be regular ; for when a Turncp 
has Six Inches of Room on one Side, and Eighteen Inches on the 
other Side, 'tis almofl as well as if there was one Foot on each 
Side ; tho* then it would be equally diftant from the Two Tur- 
neps betwixt which it ftood. 

(n) Becaufe this alternate Hoeing doth not at all endanger the 
Roots by being dried by the Sun ; for whilft one Half of the Roots 
have Moifture, *tis fufficient ; the other Half will be fupplied front 
thofe ; fo that they will foon take hold of the Earth again after 
being moved by the Hoe. 

(o) Sometimes, when Turneps are planted late, this alternate 
Hoeing fufflcet without any Repetition; but when they are 
planted early, 'twill be neccffary to hoe them again > efpecially 
li Weeds appear, 

Tho' 
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Thd* the fiarth on each Side the Row be left as 
tiarrow as pofliblc (p) -, yet 'tis very profitable to hoe 
that Kttle with a Bidens (y), called here a Prong- 
hoe (r) ; for this will be fure to let out all the Rootrf 
into the Intervals, even fiich as run very nearly pa- 
rallel to the Rows. 

This alternate Way of Hdeing Plants that grow in 
fingle Rowst is of fuch vaft Advantage, that Four of 
thefe, which are but equal to Two of the wbol^ 
Hoeings in Labour, are liear equal, to Four whole 
Hoeings in Benefit; for when one Side is well hou- 
rifhed, the other Side cannot be ftarv*d (j). 

Befides, where a great Quantity of Turneps are td 
be ho'd, the laft ho'd may be ftinted, before the 
firft are finifli'd by whole Hoeings. 

In this alternate Hoeing, the Hoe-plough may go 
deeper (/) and nearer to the Row, without Danger of 
thrufting it down on the Left Side, whilft ^ Plantar 
are very Madl i becaufe the Earth on the other Side 
of the Row always bears againft it fbr its Support : 
But in the whole Hoeing, there is an open Furrow 
left the Firft time on both Sides of the Row, and 
ib^e is Danger of throwing it into one Furrow in 

(p) I do not tbink that we ca^ go nearer to the Plants with 
tho Hoe-plOQghy than within Three Inches of their Bodies. 

(f ) We ought not to ufe the Bidgns for this Purpofe, before the 
perpendicular Roots are as big as one*s little Finger. 

(r) Softie of thefe Prong-hoes have Three Teeth, and lire 
reckoned better as a Tridetu than a Bideni ; bat this is only in' 1 

mellow Ground. 

(i) But yet fometimes die Weeds, or other Circumfhrnces, may 
znake it proper to give them a whole Hoeing at firft. 

(/) This deep Plowing fo near to the Row is very beneficial at. 
firft ; but afterwards, when the Plants are grown large, and have 
fent their Roots far into the Intervals, it would almoft totally dif- 
root them ; and they, being Annuals, might not live long enough I 

for a new Stock of Roots to extend fo far as is neceftary to bring 
the Turneps to their full Bignefs. 

Notff At the laft Hoeing we generally leave a broad, d^ep 
Trench in the Middle of eadi IntervaL 

G 4 plowing 
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plowing the other •, or, if the Row is not thrown 
down, it may be too much dry'd in hot Weather, by 
the Two Furrows lying too long open: Yet, when 
the Turneps are large before Hoeing, we need not 
fear either of thefe Dangers in giving them a whale 
Hoeing -, as I have found by E3q>erience, even when 
there has been left on each Side of the Row only 
about Three Inches Breadth of Earth •, tho* it is not 
beft to fuflfer it to lie long opcn.(«). 

Dry Weather does not injure Turneps when Harfe- 
ho*d, as it does fown Turneps ; the Hand-hoe doea 
not go deep enough to keep the Earth moiQ:, and 
fecure the Plants againij the Drought ; and that is 
the beft Seafon for Horfe-hoeing, which always can 
keep the Roots moift (iv). 

Dung and Tillage together will attain the ncceflEarf 
Degree of Pulveration, in lefs time than Plowing can 
do alone : Therefore Dung is more ufeful for Tur- 
neps, becaufe they have comnionly lefs time to grow 
than other Plants. 

Turneps of Nineteen Pounds Weight I have feve- 
ral times heard of, and of Sixteen Pounds Weight 
often known ; and Twelve Pounds may be reckoned 
the middle Size of great Turneps: And I can fee no 
Reafon, why every Turnep (hould not arrive to the 
full Bignefs of its Species, if it did not want Part of 
its due Nourilhment, 

' («) But, if the Weather prove wet, wc always fuflfer thofe 
Furrows to lie open, until the Earth be dry enough to be tam*d 
back again to the Row, without fmearing ot (ticking together i 
wnlefs fuch Weather continue fo long that the Weeds begin to 
come up, and then we throw back the Furrows to ftiflc the Weeds, 
before tney grow large, tho' the Earth be wet. 

(x) But if fome Sorts of Earth have lain fo long unmoved at 
to become very hard before the firft Hoeing, the Hoc, going very 
near to the Rows on each Side, may caufe.luch hard Earth where- 
on the Rows Hand, to crack and open enough to let in the 
Drought (/. e, the Sun and Air) to the Roots in very dry Weath^. 
In this Cafe 'tis beft to Horfe-boe alternately, as is direded in 

The 
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The greatcft Inconvenience, which has been ob- 
Icrv'd in the Turnephulbandry, is, when they are fed 
off iate in the Spring (which is in . many Places the 

freateft Ufe of them), there is not time to bring the 
.and in Tilth for Barley ; the Lofs of which Crop 
is fometimes more than the Gain of the Tur- 
tieps : This is intirely remedied by the drilling Me- 
thod ; for, by that, the Land may be almoft as well 
till'd before the Turneps are eaten, or taken 6fF, as 
it can afterwards. 

If Turneps be fown in June^ or the Be^nning of 
y«/y, the moft experienced Turnep-farmers will have 
no more than Thirty to a fquare Perch left in Hand- 
hoeing \ and find that when more are left, the Crop 
will be lefs ; but, in drilling the Rows at Six Feet 
Intervals, there may ba Sixty to a Perch ; and the 
Horle-hoe, by breaking fo much more Earth than 
the Hand-hoe docs, can nouriOi Sucty drilled, as well 
as Thirty are by the fowing Method, which has been 
made appear upon Trial ; but, I think, about Forty 
or Forty- five better than Sixty on a Perch -, and the 
Number of Plants fhould always be proportioned to 
the natural and artificial Fafture which is to maintaia 
them \ and Sixty Turneps on a Iquare Perch, at Five 
Pounds each (which is but a Third ni the Weight of 
the large Size of Sheep-turneps),«make a Crop of 
above Eghty Quarter^ to an Acre {y), 

Whem 



(j) I have had Turneps upon poor undang'd Land, that weighed 
Fourteen Pounds apiece ; but thefe were only fuch as had more 
Room than the reft. I have feen a whole Waggon-load of 
driird Turneps fpread on the Ground, wherein I believe one 
could not have found one that weighed fo litde as Six Pounds; or 
if the Rows had been fearched before they had been puU'd up, 
they would have weighed Seven or Eight Pounds apiece one with 
another; we weighed ibme of them that were Thirteen, fome 
Fourteen Pounds each, and yet they ftood pretty thick : There 
might be, as I guefs, about Fifty on a fquare Perch j but this 
Crop was OR fandy Land, not poor; and was dung*d the Third 

or 
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When Turneps are planted Ikte Cefpcdally upon 
poor Ground), they may be a greater Number than 
when planted early 5 becaufc they will not have time! 
enough of Heat to enjoy the full Benefit of Hoeing^ 
which would otherwifc caufe them to grow larger. 

The greatcft Turnep-Improvement ufed by thd 
Farmer, is for his Cattle in the Winter ; one Aci*e of 
Turneps will then maintain more than Fifty of Mea- 
dow or Pafture-ground. 

*Tis now fo well known, that moft Cattle will eat 
them, iand how much they breed Milk, 6f(f. that I 
need fay nothing about it. 

Sheep always refufe them at firft, and, unlefe they 
have eaten them whilft they were Lambs, muft be 
ready to ftarve before they will feed on them ; tho\ 
when they have tafted them, they will be fetted by 
them ; and I have feen Lambs of Three Weeks old 
feoop them prettily^ when thofe of a Year old (which 
are caird Tegs) have been ready to die with Hunger 
a^mongft them ; and for Three or Four Days woultf 
not touch them, but at laft eat them very well. 

In fome Places, the greateft Ufe of Turneps (ex- 
cept for fatting Oxen and Sheep) is for Ewes ancf 
Lambs in the Spring, when natural Grals is not 
grown on poor Ground ; and if the artificial Graft be 
then fed by the rommon manner, the Crop will bd 
ipoilM, and it will yield the lels Pafture all the Sum* 
mer : I have known Farmers, for that Reafon, obligM 
to keep their Ewes and Lambs upon Turneps (tho* 
min lip to Seed) even until the Middle of Jpril. 

There are now three manners of fpcnding Turncfys' 
with Sheep, amongft which I do not reckon the Way 
of putting a Flock of Sheep into a large Ground of 
Turneps without divkiing it ; for in that Cafe the^ 

or Fourth Year before; and had every Year a ho'd Crop ot 
Potatoes, or Wheat, witil the Year wherein the Turneps were 
planted. 

Flock 
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Flock will dcftroy as many Turneps in a Fortnight, 
as would keep them weU a whole Winter. 

The Firft nfianncr now in Ufe is, to divide th^ 
Ground of Turneps by^ Hurd]esi» giving them leav^ 
to come upon no more at a time than they can eat in 
one Day, and fo advai^ce the Hurdles farther into 
the Ground daily,, until all be fpent ; but we mufE 
obfcrve, that they never eat them clean this way, 
but leave the Boftonis and Ootfides of the Turneps 
they have fcoop'd in the Ground. Thefe Bottom^ 
People pull up widi Iron Crooks, made for that Pur- 
po(e ; but their Cavities being tainted with Urine, 
Dun^ apd Dirt from their Feet, tho* the Sheep do 
csajt fome of the Pieces, they wafte more, and many 
the Crooks leave behind in the Earth ; and even what 
they do eat of this tainted Food, can't nourish them* 
fo well as that which is freffa and cleanly. 

The Second manner is, to move the Hurdles every 
I>ay,. as in the Firft ; but that the Sheep may not 
tread upon the Turneps, they pull them up firft, and 
then advance die Hurdles a» ^ daily as the Turneps 
are puli*d up, and no farther : By this means there is 
not that Wafte xmde as is in the other Way ; the 
Food is eaten frelh and clean ; and the Turneps are' 
puird up with leis Labour than their Pieces can 
be(2!). 

The Third manner is, to pull them up, and to 
carry them into Ibme other Ground in a Car^ or 
Waggon, and there Ipread them every Day on a new 

{«) I have feeii Three Labourers work every Day with their 
Crooksy to pall up thefe Pieces, which v^as don6 with much 
DifEculty, the Ground being trodden, very hatd by the Sheep r, 
when one Perfon, in Two Hours time^ would have pulled up all 
tile twbole Turneps: daily, and the Sheep wo^ld have eaten them 
clean ; but fo mtlny of dioib Pieces were dryM and fpoiPd, that. 
After the Land was fown with Barley,* tdiey appeared very thick 
lupon theSurftce, and tbese could not bd much lefs- thanHal,^; 
the Crop of Turneps waited'i: notwithfiaading the Contrivance oiF 
thefe CrobkK - 

' Place, 
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Place, where the Sheep will eat them up clean, 
both Leaf and Root : This is done when there is 
Land not far off, which has more Need of Dung, 
than that where the Turneps grow, which perhaps is 
alfo too wet for Sheep in the Winter ; and then the 
Turneps will, by the too great Moifture and Dirt of 
the Soil, fpoil the Sheep, and in fome Soils give 
them the Rot; yet fuch Ground will bring forth 
fnore and larger Turneps than dry Land ; and when 
they are carry*d off, and eaten on plowM Ground 
in dry Weather, and on Green^fwerd in wet Weather, 
the Sheep will thrive much better ; and that moift 
Soil, not being trodden by the Sheep, will be in 
much the better Order for a Crop of Corn. And 
generally the Expence of Hurdles, and removing 
them, being faved, will more than countervail the 
Labour of carrying off the Turneps. 

Thcfe Three Ways of fpcnding Turneps with 
Sheep are common to thofe driird, ' and to thofe 
fown in the random manner ; but they muft always 
be carry'd off for Cows and Oxen ; both which will 
be well fatted by them, and fome Hay in the 
Winter : The Management of thefc is the Bufincis 
of a Grazier. 
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OfWuE AT. 

rr^ H O* all forts of Vegetables may have great 
I Benefit from the Hoe, becaufe it fupplies them 
with Plenty of Food, at the time of their greatcfl: 
need, yet they do not all equally require Hoeing ; 
but the Plant that is to live the longeft, Ihould have 
the largeft Stock of Suftenance provided for it: Ge-^ 

I nerally 
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ncrally Wheat lives, or ought to live, longer than other 
forts of Corn -, for if it be not fown before Spring, 
its Grain will be thin, and have but little Flour in it; 
which is the only ufeful Part for making Bread. And 
when fown late in the Winter, 'tis in great Danger of 
Death from the Froft, whilft weak and tender, being 
maifttain'd (as a Pectus) by the umbilical Veffels, 
until the Warmth of the Sun enables it to fend out 
fufficient Roots of its own to fubfift oh, without Help 
of the Ovum. 

^ -To prevent thefe InconvenienGies, Wheat is ufually 
fowninAutumn: Hence, having about thrice theTirtie 
to be maintained that Spring Corn hath, it requires i 
lOTger Supply of Nourilhment, in proportion to that 
longer^Tirtie -, iiot becaufe the Wheat in its Infahcy 
confumefrthe Stock of Food, during the Winter, pi-o- 
portionably to what it does -afterwards ;• but becaufe,' 
during that long Interval betwixt Autumn. an4 
Spring' Seed-times, moft of the artificial Pafture.Ji 
naturally loft, both in light and in fti'ong Land. 

For this very Reafon is that extraordrnary Pains' of 
£iUowing and dunging the Soil, neceffary to Wheat 5 
tho*, notwithftanding all that Labour and Expence,* 
the Ground is generally grown fo ftale by the Spring,' 
and io little of the Benefit of thiat chargeable Culturb 
remains, that, if Part of the fame Field be ifewn in 
the Begitining of ;^ri7, upon frefli Plowing, without 
the Dung, or Year's Fallow, it will be as great pr i 
greater Crop, in all refpedts j except the Flour, whicH 
ralspniy for want of Time to fill the Grain, 

Poor li^ht Land, by the comiiion Hufbandry, 
miift be very well cultivated and nianur'd, to main-* 
taia Wheat for a whole Yeai^, which is* the ufuaFTmie 
it grows thereon \ and if it be fown late, the greateft 
Part of it will feldom furvivc the Winter, pfi futhj 
Land J and if it be fown very early on .ftrong Landy 
tho* T^ch, well, .tiird, and. 4u.ng'dv the Crop will bo 
iMTorfe than on the poor light Land fawn early, ^d 
1 ,-; much 
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much xlo -the long Winter's Rains /C^fe the Earth to 
fubfide, and the divided Parts to coajlefce, and lockout 
the Roots from the Stock of Provifion, which, tho' 
k was laid in abundantly at Autumn, the Wheat ha^ 
no^reat occafipn of, until the Springs aind thea th^ 
Soil is become too hard for the Roots to penet?:*!^ i 
and therefore mull ftanre (like Tantalus) amijdft 
l!)ainties, which may tempt the Roots, but cannot be 
jUit^M by them. 

But the new Method of Hoeing gives, to fttT)rig 
and. to light Land, all the Advantages, and takes 
away all the Difad vantages, of both •, as appears iii 
the Chapters of Tillage and Hoeing. By this Method 
the ftrong Land may be planted with Wheat as- eariy 
as the light (if plow'd dry) ; and the Hoe-PJough 
can,, if righdy. apply ^d,raife a Pafture to it (a)^ equal 
to that of Dung in both fores of Land. * 

About the Year 1 70 1, wh^n I had contrived tnjf 
Drill for planting St. Foi^, I m^de ufe of it alio loir 
Wheat. Drilling many Rows at once, which made 
die Work much niqre compendious^ ^nd performed 
it much better than Hands could 4o^ making the 
Chanels of a Foot Diiftance, drillir^ in the Seed, and 
covering it, did not in all amount to moire than Six-* 
pence per Acre Expence, which was ^we Ten tiines 
9ver-ptid by the Seed that, was feved; for One 
Bufliel to an Acre was the Quantity drill'd ; there re- 
main'd then no need of Hand-work^ bt^tior the HocH 
y)g \ and this did coft from Half ,a Crown /to Foutr 
Shillings per Acre. Tlus way tocnM to a very good 
Account, and in ^nfiderable Qu^n^ties'; it has 
fraught as good a Crop of Whe^t qn.Bar)ey-ftubblc^ 
a^^.^i^t fown the common. Way on Suaxmer-faUow ; 

■ ^a) jBecaufe the Hoe ixi^y go in it all the Year, and theiSoil 
beinjg infinitely di^uifible^ the Divifion which the Hoe m^ make 
whiUtAe Crop is growing, added to the common Tillage,' piay 
eipial, o^ eivehJCioreQid^ « oommon DreiSng With Dung, as I h^Ve 
^%n e^pcrienwi. ^ '. . . ' ; - v 

and 
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^ad when tjiat Ibwn the old Way^ oi> the iame Ei^d^ 
on BarJey-ftubble, intirely fair.d', thp* there was no 
other JDifference hut the Drilling and Hoeing : It wa^ 
alfo fuch an Improvement to the Land, that when 
one Part of a ftrong whiuQi Ground, all of equal 
GoodQcls^ and equally fallowed and till*d, was 
duag*d and fown in the commoxi manner, and the 
other Part was thus drill'd and Jiand-ho*d without 
D.ung, the ho'd Part was nor pjily the beft Crop^ 
but ,the whol? Piece being fallpw'd the next Yc^ir^ 
and ibwn all ajike. by, a Tenant, the ho^d Part pro- 
dugM £0 much a better Crop of Wheat than the 
dungM P^art, that a Str^ger would have beh'ev'd by 
loqkif>g on it, that th^t Part had. been dungM which 
nya^ not (a)^ and that Part not tp have been dun|^d 
w};a.ch really was. ' y 

Scarce .any Laid is fo unfit, and ill prepared, for 
"Vy l^jcat, as that where the natural Grais (b) abounds^ 
Moft other fores of Weeds may be dealt withal when 
tJhey come annong drilled Wheat ; but 'tis impoffible 
to cxtrad' Grafs froni the Rows : Therefore let that bq 
feU'd before the Wheat be planted; 

Th^e Si^-feet Ridges beixjg Eleven, on Sixty-JS^C 
!Ef^ji|, wJ^ich is an Acre's Breadth, ought to be 
ms^ .Lengthways of the Field, ^f there be no Icn- 
pe(:Jinnwt againft it ; as if it be wHiU of any confi- 
4^aUc S(eepneis, then they naqit be made to jrun 
^p and ^wn, whether that be the Length or Breadth 
of the Piece ; for if the Ridges fhould go crols fucli a 
Hill, they could not he well Horie-ho'd ; '.becauip- 
it' would be very difficult to turn a Purrow upwardj?* 
cldfe to the Row above it, or to turn a Furrow down- 
wards^ without buryinjg the Row below it ; and event 

ftf) If the Dimg £d ptitverisEe a9 nnch aa the Hoeidg, ^e 
Canl^muft be fromr.ibe jiforent £^i}ftioi?»^ 
tf :(^).(Qiiefiiunch>of inatox^l Graff, tr4«n%Jan^d jby the PlofigK 
Into a xsdi&Jiam:idM^^6At, wiU d^to>y «4bP9ft a wkole V'a^ 
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when a Furrow is turnM from the lower Row, enough 
of the Earth to bury that Row will be apt to run 
over on the Left-fide of the Plough ; unlefs it goes 
at fuch a Diftance from the Row, as to give it no 
Benefit of jHoeing. 

Thefe Ridges ihould be made firait and equal : 
AM to make them ftrait f rj aH good Ploughmen 
know how ; and they will,' by fcttihg up Marks to 
look, at, plow in a Line like the Path of an Arrow : * 
But to make the Ridges equal, *tis neccflkry to mark 
out a Number of them, before you begin to plow, 
by fliort Sticks fet xrp at each End of the Piece ; and 
then if one Ridge happen to be a' little too broad, 
the next may be made .the rtarroWer ; for if the 
Plough comes not out exadbly at the fecond Stick, the 
Two Ridges may be made equal by the next Plow* 
ing, or by the Drilling; but if many contiguous 
Ridges fhould be too wide, or too narrow, 'twill be 
difficult to bring them all to ^n Equality afterwards, 
withbut level lipg tjie whole Piece, and laying out the 
Ridges all anew. • ' * — - - 

,The cxaft Heightbf Ridges, which is beft, I can- 
not determine* Y^:'*^ A different Soil may require a 
different Heighr; according to the Depth, Richhcfii 
and Pulveration of the Mould.' As Wheat covet^ 
always to lie dry in the Winter, fa there is no other 
way to keep it fo dry as thefe Ridges •, for when they 

are, after the fiirft Hoeing, about Eighteen Inches 

« . • . ^ • . . . . 

•^ (r) But if the Piece be of fuch a crooked or ferpentine Form* 
that the Ridges cacinoc'^wtll be f>)ow1d^ait the iirft tiihc;. 'da 
bpft to drill it upon the Level,; ^nd then the markii^g Wheels^ 
m&y^ direct for .making the Row ajl parallel and cq^uidiflant^j 
which wilfgUide the Plough to make all the Riidges'for thenext; 
and all the fubfequent Crops, as equal. 

• (V) .1 find by ineafaring^ liiy Wheat Ridgei lA'the Spcirig, that 
none of them are quite a Foot high } and ibmeof them only Six 
Itichcs; bat I know no^ how muek they 'have* fabfidsdnA ■ $he 
Winter; forihey were certainly high^-wjie&^fiii&iiiadeu.: i: i^i 

broadj? 
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broad (d)y • with a Ditch on each Side, of almoft s| 
Foot deep, the Rain-water runs off fuch narrow 
Ridges as faft as it falls, and much foon^ {^h) thaa 
*tis poffible for it to do from broad Ridges. 

And the deeper the Soil^ the more occafion* thcro 
commonly is of this high Situation ; becaufe fudi 
I^nd is wetter, for the moft parr, tb^ (hallow 
Land, where we cannot make the Furrows fo deep; 
nor the Ridges fb high (c)^ as in deep Land \ foi» 
we muft never plow below the Staple. I fte th^ 
Wheat on thefc ho'd Ridges flourifh, ^nd grow 
vigorouQy, in wet Weather, when other Whcjit-lopk| 
yellow andfickly. 

V The fame wide Interv^il, which is ho'd betwixf 
Ridges the Firft time^ with Two Furrows, muft havo 
had Four Furrows, to hoe it on ihit Level ; or ellp 
the Furrow, that is turn'd from the Row, woul4 
rile up, ^nd a greaf P^rt of it falj pver co the Leftir 
hand, and bury the Row; but when turnM froii^ 4 
Ridge, it will all fall down to the Right-hand, 

You itiuft not leave* the Tops of the Ridge* quite 
fo narrow and (harp for Drilling of Wheat, a$ yoi) 
may for drilling Tumeps-, Wheat being in trebly 
Rows, but Turneps generally in fingle Rows (4^. 
This is our Method (^ making Ridges for (hej^iril 
Crop of drilPd Wheat,. 

(a) This is the Breadth the Ridges are gener^Ujr left at, whsi^ 
the Furrows are hoed from them, and thrown into the Intervals. 

(^) Water, when itrans ofF very foon, is beneficial, as isfeeii 
in water'd Me^do\ys ; but where it remains long on, or very neas 
the Bodies of terr^ftrial Pfari^s, it IciUs them, or ^t l^^ft \% y^ry 
injurious to them. 

(f ) If we (hquld m^Jce ouf Ridges as ^ligh on ^ ihaliow SoiL 
^s >ve ip^y on a deep Soil, there would t)e a Deficiency of AfQu{4 
in the Intervals of equ^l $rea4th with thofe of a deep Soil. 

. (<^ A fogle Rqw taking up Ipf* gf the Breadth, may be affor4- 
^ to have inore of th^ Ridge's Depth ; be^4uf<; i( l^VlrS (^? |<^r 
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. But the Method of making Ridges for a fucceed- 
5ng Crop, after ,the former is harVefted, is bcft pcr- 
fiotrm'd as follows : In making Ridges for Wheat after 
Wheat, you muft raifc them to their full Height, 
before you plow the old Partitions, with iheir Stub- 
ble, up to them ; for if you go about to ,it)ake the 
* Ridges higher afterwards, the Stubble will fo mix 
with the Mouhl. of their Tops, that it may not only 
be* an Hindrance to the Drill, but alfo to the Firft 
Hoeing ; becaufs if the Hoe-plough goes fo near to 
the Rows as it ought, it would be apt to tear out the 
Wheat-plants along with the Stubble. 

In Reaping, we cut as near as we can to the 
Qround (a) ; v/hich is cafily done, becaufe the Stalks 
ftand all clofe together at Bottom, contrary to thofc 
of Town Wheat. . , 

I find this StubWe, when *tis only mixt with the 
Intervals, very beneficial to the Hoeing of my Wheat; 
but I know, not whether it may be fo in rich miry 
Land, 

As foon as conveniently you can, after the Crop 
of Wheat is carried off (if the Trench in the Middle 
©f -each wide Interval be left deep enough .by the laft 
Qoeing^, go as near as you can to the Stubble with a 
ix)nKnon Plough, and turn Two large Furrows : into 
the Middle of the Intervals, . .ivhicb will.f^j make a 

Ridge 

■* ' . ' ' 

{a) V7hen Wheat is reap'd vesy Ipiy,. the Stubble is- no great 
Ii9|)ediment;^-4md I do this . when I am forc'd ta inlarge th# 
^eadch.of my.KidgjCS, or to change their Bearing, as I do when 
I find it CGDvenient for them to pbint Crofs-ways of the Field in- 
Head of Length -ways ; as if one End of it be wetter, than the 
other : For^tis inconvenient, that one End of a Ridge ihould i^e 
in the wet Part, and the other in the iry j becaufe, in that Cafe, 
' we cannot hoe the dry End without hoeing the wet at the fame 
time; and whilllwe attend for the wet. Part to become dry, it 
may happen, that the Seafon for hodng the Whde (if the Quan- 
tity be great) may be loft. 

(h) *Tis the Depth and Finenefs of this Ridge that the SoeeeTs 
of our Crop depends on; the Plants having nothing elfe to main- 
tain 
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Ridge over the Place' where the Trench was : But if 
the Trepch be not deep enough, ;go firftin the Mid- 
dle of it with one Fuirbw \ which, with Two more 

. . /■/ ■ • • ■ ' • 

tain them dur^theFirft Six Months; and if, ^r :irant of Softe** 
nance, they are weak in the. Spring, 'twill be more di&ult to; 
make them recover their Strength atcerwairds fo fy])y. as to bring 
them to their duePerfedion. Bat Roughmen haVfe found a Trick 
to difappomc as in this fondainmital Fart of our Hiifbandry, if 
they fax x^t ^ari^wly wa;tchied i They do it in id^p (blowing Man«r 
ncr ; a//«.. They contrive to Iwe the Trench very fhallowj andt 
then, in taming theTwo Ffrft Farrows of the Ridge, they hold the, 
Plough 'towards the Left; which raifes up the Finoif the Sbare^ 
and leavei'fo much of the Easdi whereon the Rows are to ftand^ 
whole and unplowed, that «ft^.pnce Hniroiyiiig'. there doth not. 
remain above Two or Thn|e Liohea in Depth ^( .finf JBarth trnder^^ 
neath the Roi;^swhen drilled,' inll^ of Ten or Twelve Inches. * 
Oa a. t!i^e/'when 'myDifeafei permitted ine to go into the 
Wheatrfiddj wbere my Floaghsirere at Work, I diicovered this^ 
Trick,and ventured to aflcmy chief Ploughman his Rfeafon for do« 
ing this in my AbieQ.ce^ s^jofr^ry to my Dire^ons. He iaagifteri- 
ally aoi^et*^, accordiiig to his own Theoiy, which -Servants judge 
ought to be I^Uow'd before that of htm they call Maflel-, faying,* 
That as the Roots of Whjeat never reached more ' than Two or 
Three inches deep,' t^e v^as ^o nted that the fncMouId fhould 
be any deeper, But thofe (hallow Ridges, which were indeed 
too n\any, 'produdng a drop very much inferior to thecontiT 
guous ikepjlidges, {newed> at my Coft, the Mifldke of my cun- 

i^ittg J%>a|JMnaii. 

^Tis uae, that People whptx^niine Wheat-roots when dead, 
are apt .%o finll into this Mi^e^ for then they are {hiiveird up, 
and ioTotten, that they break ofT Very near to the Stalk in puUr 
k^upi but if 'they are examined in their Vigour at Summer 
wkhCtfe,' IB a friable Sjtt, they may be feen to defcend as dee]^ 
a^ the ^. pdveriz'd I^^ld' reacheth, though that ihoald be a 
Foot in Thicknefs. ; * 

I took lip a Wheat-ear in Harveft that had lain Ofi . the Grafs in 
wet Weather^ where the Wind coiild not conie to dry it, which 
had fent ^out white Rooti like the Teeth of a Comb, fome of 
th^mThnee Inches long: Npfin having rcfichcd the Ground, they 
could noX ^ nourifhed from any thing .but the Grains, which re- 
mained fslft to the ^^r, and had not as yet fent put AOy Blade. *T^ 
unreafonalAe to jinagine, that fuclr a £ingle Root as one of theie, 
when in. the £mh, from whence it mult maintain a pretty large 
Plant j|U; Of sibft Parf of the Wiater, ibould de&end no fanher 
thaii wiion itjya^ itfdf maintained from t)ie f^t<^ theGraiji 
wly, 

H z takca 
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taken from Jthe Ridges, will be TJiree Furrows in each 
Interval; xofttiriuechis Plowing, as long as the dry 
Weathqr laftfith'S ^nd th^n finifli, by turning the 
Partitions (whereon the lad Wheat grew) up to . the 
new Ridges, which 'i^ lifuaifjr done at Two great 
Furrows. Ydu'may plow tHefe /aft: Furrows, vwiich 
complete the Ridges, in wet Weather. : 

To make a: Six-feet Ridge very high, will Ibme- 
' times require more Furrows -, &s when the Middle of 
the Intervals are open very wic!^ and deep, then Six 
Furrows to .the, whole Ridge jpay be neceffai^f, and 
t}iey not little QCies V and the Seafon niakeS'aDifF€f€Jice, 
as well as :the:Siye of the^FlirteWs^ for when the fine 
Mould -is Very Hry' (,whicfi'is belt), it wifl.miicE of it 
run to the "'^JJeft-hand befpre :$|ie t'lough,.. and alfo 
^lore will run back agai&>top€b^ Left aftei- <bc!^9iough 

is gone paft it. " ■ ' '•' - - ' • - - "■'" '.' 

'■ But when fuiph Ridges fiave been made torWhiear, 
and the S^eafon con tinpes long top dry/pr plantuig if, 
:jn4 the Stubble not. thrown nupv we then- plow one 
deep Furrow on^ the Middle 'of each' Ridge, 'and then 
plow the whole Ridg6 at' Fbut^. Furrows more, 
which will raife it vetyjiigh. This way. of re- 
plowing the Ridges moves all the Earth of tbemsi 
and yet is done at Five Furrows; ' . ' 

' The Furrows, ' necefl&ry for ' raifing up t|ieil^^clgcs, 
muft be more, or fewer, in i:egard to . t)|p B^pe^ of 
jthem ; becaufe Six fmall Furrows may be' 1^ than 
Four great ones, *Tis not bed to plow the Stub* 
ble up to the Ridges, until jqft before Panting 
fefj-ecjally in the early Plowing J j. becaufe that will 
hinder the Re-plowing of the Firft Furrows^ whtch, 
if the Seafon continues dry, may be neceflary : 
Sometimes we do this by opcnin^g On^ Furrow ir» 
the Middle of the Ridge, fometimfs Twp, and ^ter- 
wards raifc up the Ridges again ; and wb^n they 
^re become moift: enough at Top ('the old EHuiitions 
being plow'd up to thcm^, we harrow therp 

9nco 
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once (a) (and that ohly Lengthways j ; and then drill 
them. 

There is a Neceffity of plowing the old Partitions 
up to ' the new Ridges, to fiipport their othei/ Earth 
from felling down by the Harrowing, and Drillingi 
which would elfe make them level. [ ;. :' v: \: ;'; 

0\XT Ridges, after tho Firlt time of Ployringt.. \ 
excel common Ridges of the fame Hrfghtj. ftciiJux: :' 
thcfe> the' as deep in Mould at the Tops, have little 
of it tilfd at the laft Plowing', but oufs, being 
made upon the opert Trenches, cbnfift of new-tili*d 
pulveriz'd Mould, from Top to Bottom. 

*Tis a general Rule, that all forts of Graia and 
Seeds' profper beft, fown when the Ground is fo dry, 
as to be broken into the moft Parts by the Plough. 
The Reafon why Wheat is an Exception to that Rule 
is, becaufe it mult endure the Rigours of Winter, . 
which 'tis the better able to do, by the Earth's being 

{a) But if once be not fufficient to level thcTops of the Ridges 
£t for the Drill to pafs therein, as Jt always will» ttnlefs the Two 
hard Farrows lie fohigh, that all the Three Slare^ of the Drilt 
cannot reach to make their Chanels, in this Cafe you muft 
harrow again until they can all reach deep enough. Alfo in fome 
fort of Land, that, when drilled late, and very moid, will (Hck to 
the Shares like Pitch or Bird-lime, whereby the Chanels are in: 
Part left open by the Drill-harrow, it muft be harrowed alter *tis 
drilled* becaufe ^tis necefTary in fuch Land to take oiF the comiiio» 
Drill-harrow, in order for aMan to follow the Drill with a P^ddk, 
or elfe a forked Stick, with which he frees the Sheats of the ad- 
hering Dirt ; this Harrow being gone, iHuch of the Seed will lie 
uncovered, and then muft be covered with common Harrows; 
unlefs a^ Drill-harrow, which was not in Ufe when my Plates 
were made, be placed inflead of that taken off : This, with its 
two Iron 7W/^ will cover the Seed* in this Cafe much better than 
common Harrows, and will be no Hindrance to cleanfing of the 
Sheats, the Legs by which this Harrow is drawn, being remote 
from them, placed at near the End of the Plank; and ndte^ that 
the moft proper Drill for this Purpofe is one that has only Two 
Shares, (landing a Foot or.Fpurteen Inches afonder; This Har« 
row ferves for taking up the Drill to turn it ' 

H 3 prcfe'd 
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prefs'd or trodden harder, and dofer to it (a), as it is 
when moved wet. 

If Wheat, were as hardy as Rye, and its Roots as 

patient of Coldj.it might, no doubt, be fown in as 

dry a Seafon as Rye is, ana prafper the better for it, 

y. .-.^ as RytrdefL : This will appear, if Wheat and Rye 

' '•' be' WH- te\va..in the fapae dry Seafon, after, the 

• • :* :'Wrrit^F. is^aver. : 

' * ■ * V'But as wheat requires to have the Earth lie harder 
on and about it, in the Winter ; . fo it alfo requires 
more Dung (or fomewhat elfe) to diffolve the Earth 
about its Roots, after the cold Winter is paft, than 
Rye doth, whofe Roots never were fq much confined. 

*Tis another general Rule, tl;iat all forts of Vcge^^ 
tables thrive beft, when fown on frcjlh-tiilM Ground, 
immediately after *ti$ plowed. 

Wheat is, an Exception to. this Rule alfo ^ for 'tis 
better to plow the Ground dry, and let it lie till 
the Weather moiftens it (tho* it be feveral Weeks), 
and then drill the Wheat : The Harrows and the Prill 
will move a fufiicient Part of the Ground, which 
will ftick together for Defence of the fmall Roots, 
during the Winter, the reft of the Mould lying 
open, and divided undeji'neath until Spring, to nou^ 
ri(h them. 

There is a fort of binding Sand, that requires not 
only to be plow*d dry, but fo w'd dry alfo ; or elfe 
the Wheat will dwindle in the Spring, and fail of 
being a tolerable Crop. 

But whati* mean by dry Plo^ng is, not that. the 
Land fhould always be fo void of Moifture, ^ that 
the Duft Ihould fly 5 but. it rauft not be fo wet, as 
to ftick together (i)* Neither Ihculd we drill when 

[a) *Tis for that Reafon, that Farmers drive their Sheep orer 
very lightLand, as feon as 'tis fown withWheat, to tread the (Top 
or) Surface of it hard; and then the Cdld of the Winter cannot 
fo eafily penetrate, fo kill 'the Roots' of th^ tender Fliftnts. 
. {h) But the drier 'tis plofv'4 ibe better, 

■ the 
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the Earth is wet as Pap 5 it fuffices that it be nioift» 
but moifter in light Land, than in ilrong Land» 
when we drill. 

If the Two Fnrrows, whereon the treble Row is 
to ftand, be plow'd wet, the Earth of the Partitions' 
may grow fo hard by tlie -Spring, diat die Roots 
cannot run freely therein, unlefs there be Dung tqr 
ferment and keep it open. 

So we fee, that a fteep Bank, made of wet Earth,' 
will lie faft for feveral If ears, when another, made 
of the feme Earth dry, will moulder, and run down 
very foon •, bccaiife its Parts have not the Cohefion* 
that holds the other together, it continues open, and 
more porous, and crumbles continually down, 

I have feen Trials of this Difference betwixt plow- 
ing Dry, and plowing Wet, for planting of Wheat, 
both in the Old way, and in the Drilling way, but 
moft in the latter 5 and never faw an Inftance where 
the Dry-plowing did not outdo the Wet; if the 
Wheat was not planted thereon before the Earth was 
become moift enough at Top. 

And Ilrong Land, plow*d wet in Ncvmber^ 
will be harder in the Spring, than if plow'd dry 
vc\ Auguft y tho* it would then have Three Months 
longer to lie. 

After Rain, when the Top of the Ground is of a 
fit Moifture for Drilling, harrow it with Two light 
Harrows, drawn by a Horfe going in the Furrow* 
betwixt Two Ridges (a) ; once will be enough, the 
Furrow being juft broken to level, or rather fmooth 
^ it for the Drill. 

If the. Veerings (b) whereon the next Crop is to 
ftahd, be plow'd dry, we may drill at any time 

during 

^ ♦ 

(a) Once Harrowing is generally enough, but not always. 

\if) The word Veering is, I believe, taken from the Seamen^ 
and fignifies to turn : It is the Ploughman's Term for turning .Two 
Fncrows toward each other^ as they mull do to begin a Ridge ; 

H 4 and 
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during thfe tomftion Afid ufual Wheat^feed-timei that 
i$ proper for the fort of Wheat to be drill'dj and the 
fort or Land, whether that be early or late, we may 
drill ear lier^ but not later than the fowing Farnfiers. 
But i have had good Crops of Wheat drillM at all 
times betwixt Harvcfti and the Bcginnii^ of N&^ 

For the Benefit of the middle Rows^ *tii better not 
to drill Wheat on ftrong Land before the ufual Seafon ; 
t3ecau(e the later *tis planted/ the more open the Par* 
titions will be for the Roots of thofe RoWs to run 
through them in the Spring : and yet, if the Earth 
of the Partitions be plow'd very wet, tho* late^ 
they may be harder at the Spring* than thofe which 
arc pk)w*d early and dry. 

There is a fott of Wheat callM by Ibme (a) 
Smyrnn fFbeat : It has a prodigious large Ear, with 
many lefs (or collateral) Ears, coming all round 
the Bottom of this Ear -, as it is the largeft of all 
fortt of Wheat, fo it will difpenfe with the Nourifti- 
ment of a Garden, without being over-fed, and re- 
quires more Nouriihment than the common Hufban- 

fttid HiM^forte they call the Top of a Ridge a Veering ; they call 
the Two Furrows that are turned from each other at the fiottoniy 
between Two Kidges, a Henting, L e, an Ending ; becaufe it 
makes An iBnd of plowing Ridges. 

Our Intefvals wholly confill of Veerings or Hcntings ; wheii 
Two Furrows are turnM front the Rows, they make a Veering ; 
ivbcn.turn'd towards the Rows, they are a Hcntings which is the 
tde^ep wide Trench io the Middle of an Interval. 

[a) *Ti8 faid to grovv moftly in fome Iflands of xlie Jrchipelagd^ 
find fome Author defcribes it Triticum /pica multiplicii There is 
Another fort of Wheat that has many little Ears coming out of 
Two Sides of the main Ear i but this ti very late ripe, and doth 
not fiicceed well here, nor is it liked by them, who have fown it; 
V^t I have had fome Ears of it by chance among my drilled 
V/heat» which have been larger than thofe of any common Sort. 
X haviS not as yet been able to procure any of the Smyrna Wheats 
which I look on as a great Misfbrcone ; but I had fome t)f it 
above Forty Years ago. 

dry 
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dry ^ill aflford it ; for there its Ears grow not much 
bigger than thofe of common Wheat.: This I believe 
to be, for that Reafon, the very beft fort for the Hoe- 
ing Hufbandry $ next to this I efteem the White-cone 
Wheat, then the Grey-cone. I have had very good 
Crops from other Sorts ; but look upon thefe to 
be the beft.' 

When Wheat is planted early, lefs Seed is requi- 
red, than when late -, becaufe lefs of it will die in the 
Winter^ than of that planted late, and it hA more 
time to tiller (a). 

Poor Land (hould have more Seed than rich Land, 
becaufe a lefs Number of the Plants will furvive the 
Winter on poor Land. 

The leaft Quantity of Seed may fuffice for rich 
Land that is planted early ; for thereon very few Plants 
will die ; and the Hoe will caufe a /inall Number of 
Plants to fend out. a vaft Number of Stalks, which 
will have large Ears ; and in'theie, more than in the 
Number of Plants, confifts the Gobdnefs of a 
Crop (if). 

Another thing muft be confider'd, in order to find 
the juft Proportion of Seed to plant; and that is, 
that fome Wheat has its Grains twice as big as 
other Wheat of the fame Sort •, and then a Bufliel 
(c) will contain but half the Number of Grains ; 
and One Bulhel of Small-grained Wheat will plant as 
much Ground as Two Bufliels of the Large grained ; 
for, in truth, 'tis not the Meafure of the Seed, but 
the Number of the Grains, to which refpeft ought 
to be had in apportioning the Quantity of it to the 
Land» 

(^i) To tiller 18 to branch out into many Stalks, and is the 
Country Word, that fignifics the fame with fruHcare, 

(B) A too great Number of Plants do neither tiller, nor pro^ 
duce fo large Ears, nor make half fo good a Crop, as a bare 
competent Number of Plants will. 

(0 Oar Buihel contains Seventy Pounds of the beft Wheat. 

Some 
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Some have thought, that a large Grain of Wheat 
would produce a larger Plant than a fmali Grain ; 
but I have full Experience to thie contrary. The 
fmall Grain, indeed, fends up its firft fingle Blade in 
pfOportion to its own Bulk •, but afterwards becomes 
as large a Plant, as the largeft Grain can produce (a)^ 
cater is paribus. 

" Six Gallons of middle-fiz'd Seed we moft com- 
monly drill on an Acre ; yet, on rich Land planted 
early, t^'our Gallons may fufBce ; becaufe then the 
Wheat will have Roots at the Top of the Ground 
before Winter, and tiller very much, without Dan- 
ger of the Worms, and other Accidents, that late- 
planted Wheat is liable to. 

If it is driird too thick, 'twill be in Danger of 
falling ; if too thin, it may happen to tiller fo late 
m the- Spring, that fome of the Ears may be blighted ; 
yet a little thicker or thinner does not matter. 

As to the Depth, we may plant from half an 
Inch, to Three Inches deep ; if planted too deep, 
there is more Dangier of its being eaten off by Worms, 
betwixt the Grain and the Blade (b) ; for as that 

{a) Farmers in general know this, and choofe die tkinneft* 
fmalleft-grained Wl^at for Seed ; and therefore prefer that which 
is blighted and lodged, and that which grows on new-broken 
Ground, and is not fit for Bread; not onty becaufe this thin 
Wheat has more Grains in a Bufhel ; but alfo becaufe fuch 
Seed is lead liable to produce a fmutty Crop, and yet brings 
Grains as large -as any.. 

1 myfelf have had as full Proofs of this as can poiTibly be 
made, in both refpedls. 

*Twas from fiich fmall Seed that my drill'd Latnmas Wheat 
produced the £ars of that monftrous Length defcribed in this 
Chapter. I never faw the like, excej^t in that one Year ; and the 
Grains were large alfo. 

And as fall Proofs have I feen of thin Seed-wheat efcaping 
the Smut, when {dump large-grain*d. Seed of the fame fort have 
been ihuitty. 

{h) A Wheat-plant, that is not planted early, fends out no 
Root above the Grain before the Spring ; and is nourifh^d all the 
Winter by a fingle Thread, proceeding from the Grain up to the 
Surface of the Ground. Thread < 
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Thread is the Thread of Life during the Winter (if 
not planted cariy ji fo the longer the Thread is, the . 
more Danger will there be of the Worms (a). 

'Tis a ncceflary Caution to beware of the Rooks 
(^J^ jiril as the Wheat begins to pe^p 5 for before 

« 

{ay BeCavfe the Worms can more eafily find a Thread, that 
extcn4s by its Length to Five or Six Inthes Depth, than* one 
which reaches but One Inch ; and befides, the Worms in Wiiuer 
do not inhabit very near the Surface of the Ground ; acd there* 
fore atib mifs the ikort Threads, and meet with the tong ones. 

(^\/nris true, that Wheat which is planted early enough for its ] 

Gram to be unfit for the Rooks, before the Com that is left on 
the Ground at Harveft, is either all eaten by them, or by Swine« 
or elfe grow'd, plowed in, or otherwife fpoiled, is in no Danger ; 
but as this fometimes happens foon after Harveft, the time of 
which is uficettaih, a timely Care is neceffiuy. 

Many are the Contrivances to fnight the Rooks; v/s;. To dig 

an Hole in the Ground, and'Aick Feathers therein ; to tear a Rook 

to Pieces, and lay them on divers Parts of the Field : This is fome^ 

times effe&ual ; but Kites or other Vermin fooii rarry away thoCb 

Pieces. Hanging. «p Qf icad Rooks is of little Ufe ; for the 

living will dig up the Wheat under the dead ones. A Gun is alfo 

of great UCe for the Purpofe; but anlefs. the^Ficld in time of 

Danger be conftantly attended, the Rooks will at one time or 

other of. the Day do th^ir Work, and you may attend often, and 

yet to noFurpofe; for they will do greatDamage in yourAbfeace. 

The only Remedy that I have found infallible is a Keeper (a 

Boy may ferve very well) to attend from Morning until Night; 

when he- fees Rooks either flying over the Field, or alighted ia 

it, he haUoos, and throws up his Hat, or a dead Rook, into the 

Air s upon which, they immediately go off; and ^tis ieldom that 

an/ one will alight there : They, finding there is no Reft for them, 

feek other Places for their Prey, wherein they can feed more 

undifturbed. 

This was the Expedient I made ufe of for preferving my pre- 
fent Ch>p : It fucceeded fo wdl, that, in Sixfcore Acres, I believe 
there is not Two-pence Damage done by the Rooks ; but I had 
twp Bojrs (one at Four-pence, and the other at Three-pence a 
Day} to attend them ; becalife my Wheat is on Two fides of my 
Farm f (he Whole Expence was about Twenty Shillings. The 
DaipEtgc I xeceivedby Rooks the laftYear in a Fidd of* Seventeen 
Acn^, ^as more than would have, in thts^manner, prcferved Oky 
i^hole C^fps for Twenty Years running. I^iih 1 could as cgAly 
defniSl'TOy Wheat againU Sheep, which are to aneamore pernio 
€ioub: Vermis ftan the Rooks. 
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jrou can perceive it to be coming up, they willfind it, 
and dig it up to eat the Grain; therefore you trtuft 
keep them off for a Week or Ten Days; and In that 
time the Blade will become green, and the Grain fo 
much exhaufted of its Flour, that the Rooks think 
it not worth while to dig after it. 

But the Rooks do not moleft Wheat that is plant- 
ed before or a little after St. Michael ; for then there 
remains Com enough in the Fields, which is left at 
Harveft above-ground> that Ropks prefer always 
before Corn which muft coft them the Laboik of 
digging to find it. 

. Of "Partitions. 

1 have now intirely left out the middle Row for 
Wheat, and keep only to the double Row, for the 
following'Reafons. 

It makes the cleanling from. Weeds more difficult, 
than .when there is only a double Row. 

The Hahd-hoe cannot give near fo much Nourifli- 
ment (i. e. pulverise fo much Earth) in Two Seven- 
inch Partitions, as it can in One Ten-inch Partirion. 

There is Four Inches lels Earth to be pulveriz'd 
fey the Horfe-hoe from the Surface of a Ridge that 
has Two Seven-inch Partitions, than from a Ridge 
that hath One Ten-inch Partition. 

The Ridge muft be almoft twice as deep in Mould 
for the treble as for the double Row, or elfc the 
middle Row will be very weak and poor; and then, 
according to the Principles, the whole Ridge will be 
more exhaufted, than by an equal Produft produced 
by ftrong Plants. 

As the Ridges may be much lower that have only 
the one Partition, fo the Intervals may be narrower, 
and yet have as much Earth in them to be • pulve- 
rized, as in wide ones that are bet^roct treble Rows ; 
becaufe the Four Inches that are in the two Partitions 
more than in the fingle Partidon, being on thcTop of 
.4 the 
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the Ridge, may Have more Mould under them than' 
£ighe Inches on the fide of a Ridge v ^nd the Fpur 
Inches, being in the Partitions, fofe the Benefit * dJf 
Horfe- hoeing. 

Inl1:ead of ufing the- middle Row as* an AHoy^ *tis 
better to plant fuch forts of Wheat as dp not require' 
any A4 toy to the double Row; and ;hefe are the 
Whiii- cene^ and above all other forts the right Smyrna, 
Thi^ White-cent Whtzt muft not be reaped fo. 
gredii isis the Lammas Wheat may ; fbr if it is not: \^ 
full-ripe, it will be difficult to thrcfli it clean oyt of 
the Straw!. 

It happened once that my WhiU'Conrhtvci^ plants 

cd .eariy, ahd being very high, the Blade and Stallc 

were kill'd in theWinter; and yctit grew high agaiii 

in theSpririg, and had then the fameFortune a Second 

time •, it lay on the Ridges hke Straw;' but fprung 

ottt ^ anew from the. Root,' and 'made a very good 

Crop at Harveft ; Therefore, if the like Accidcrtt 

(hould happen, the Owner needs not be frighted 

at^tt*. .". . . ^ . -. -'-^ i . ' ' ' •' 

One thing that mftde Six-feet Ridges fcem at' $Tft 

neceilary, was the great Breadth of the Two Par-f 

tidons (which ^ere Eight Inches apiece), which, tp-^ 

gecher- with the Earth left on each fide of the treble' 

Row not well clcanfcd by Hand-Vork, made Two 

large whole Furrttws,' at the firft Plowing for the 

fifiOBt-Cropy that could not be broken by Harrows : 

Thefe Twoftrong Furrows, being turned tp the Tw<> 

FiftTOi^s that afe in the ipiddle of a narfow Interval^ 

for making a ne^ 'Ridg£> would eoVer alnpft all the 

pulverizM Earth, not lea ving- room ^tiyixt the Twq 

whole Furrows for the Drill to go in. But now the 

fi&gte Partition, anid the Earth !^ft by |;he Hoe-plough^ 

on theOutfides of the double Row, making Two 

narrow Furrows, and the oije Partition being ciqartf- 

ed, and deeper HandAo^d than thofe of 'the treble 

Roiff were, or fOttld bci? are*ci^fdy broken by the 

Ffarrpws j 
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Harrows j for, bcfides their Narrownefs^ they; teve 
no Roots to hold their Mould together, except the 
Wheat-roots,, which, being frnallapd dead, have not 
Strength enough to hold it ; and therefore that Ne- 
ceflTity. of fuqh. broad Ridges now ceafes aloi^g with 
the, treble Row. - 

■When the Two narrow fragile Furrows are. harrow- 
ed, and mixed with the pijveriz'd Earth of the Inter- 
vals ; the. Roots of the Wheat will reach if; and^ it is 
00. matter whether the Crop be drilPd irfter Two 
Plowings, in!wjrich cafe the Row will ftand on the 
very fame Place whereon the Row ftood the precedeoc 
X^^r,. or whether it be drill'd, after One or Three 
Plowings i and then the Rows, will ftand on the Mid- 
dle of the lafl: Xe^r's Intervals. , "^ . 
f I Cannot prefcribe precifely the moft proper Width 
pf.^, Intervals-, becaufe thcyihoold be differentia 
different Circumftances, In deep rich: Land they may 
be a little narrower than in fliallpw Land. 
i^ There muft be (as has been f^d) a competent Quan* 
tity of Earth in them to be pulveriz*d ; and, when 
the Soil is rich, the ie^ will fuffici;. » 

, Never , let the. Intervals be too wide to be Horic- 
hoed a; Two Pprrows, without leaving any Part 
unploWed in the Middle, of -them, when the Furrows 
^re turned towards the l^ows. 
, ^Sbme Ploughinen: can plow a wider Furrow dian 
others, that do noc uaderftand the letting of the Hoe* 
plough ib well, can. ■ 

. By making, the Plank of the Hoe«plough ihorfier^ 
aiid the Limbers more crooked, :we can now hoe in • 
parrpwer Intervals than formerly, without doing any 
Damage to the Wheat. 

I how cbooie to have Fourteen Ridges on ah Acre^ 
^d one only Partition of Ten Inches on each of 
them. This I find ^nfwers all the Ends I purpofe; 
If the Partitions are narrower, there is not fti£Bcmit 
room in them for ti^ Hand-hoe iti do its workcfi^ii'r 

allyj 
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ally ; if wider, too much Earth will loie the Benefit of 
the Horfe-hoc. 

The poorer the Soil, is, the more Pulvera^ion will 
be neceflary to it. 

When a great Sealbn of Wheat is drill*d, it cannot 
be expefted that much of it can be plowed dry, tho' 
it is advantageous when there happens an Opportunity 
for doing it; but by long Experience I find, that iri 
iTK>fl: of my L^nds it does very well, when plowed iri 
a moderate Temper of Moifture. 

It may not be amifs to harrow it once after it is 
drill'd, which will, in fome meafure, dilappoint the 
Rook$ 'y befides covering the Wheat, if, perchance^ 
any {hould mifs being covered by the Drill-harrow. > 

But thefe, and all Harrows that go on a Ridge, both 
before and after it is driU^dy (hould be very h'ght, and 
fattened . together in the common manner ; except 
that the Pole muft be faftened to each Harrow in Two 
Places; which keeps them both as Level, as if they 
were One fingle Harrow : Otherwife the Ridges 
would be too fharp at the Top, and the Partitions 
would lie higher than the Rows, and fbme of 
th<^ Earth would be apt to fall on the Rows when 
it is Hand-hoed. 

By nieans of this level Harrowing^ there is left au 
open Furrow in the Middle of the Interval, which 
miKh facilitates the Hril Horle-hof^ng. 

But when, , after a Crop is taken ofF,^ the Ridges 
are plowed twice, as they may be where the one.Pat>- 
titioQ hath been well Hand-ho'd ;; 'tis better to har- 
row the firfl-made Ridges in the common manner ; be^* 
caufe then fome of the fine Earth, that is harrow'd 
down,, will reach to the Middle of the Intqrvals where* 
on the Ridges are to be made for Drilling : Or if theic 
iho;^14 be time for plowing thrice, the Ridges of the 
FirjQ:and Second PMwings, are to be harrow 'd in the 
common manner alfot 

• •'/ The 
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The Harrowing of Ridges muft never be^rofi- 
V^ays, unlcfs they are to be made level for Croffs-plow» 
ing, in order to lay out the Ridges of a Breadth difFer^ 
cnt to what they were of before,. 

When you perceive the Ridges are too high, har-? 
row them lower by the defcribed miatnncr of Harrow- 
ing ; firft with the heavy Harrows for harrowing ouf 
the Stubble, and then with light tirles, which mav be 
often, for making the Earth on the Ridges the finer 
fpr Drilling, without throwing much of it down i 
frequent Harrowings in this manner, not being inju- 
rious like top much Harrowing on level Ground, 
which is fometimes trodden as hard as the Highway 
by the Cattle that ^raw the Harrows -, for in hat- 
rowing thefe Ridges, the Beaft draws the Two Har-? 
rows, and always treads in the furrow between them, 
where there is none or very little Mould to tread 
pn. - .. . . 

The Price of Hand-hoeing of thefe double Rows is 
a Peny for Thirty Perches in Length of Row, which 
^mounts to between Eighteen and Nine te?n Pence fof 
dn Acre. 

\ Ihould fay , that in Hand-hoeing the Earth inuft 
never be turned towards the Wheat -, for, if it were, it 
mi^t crufh it when young \ neither could the Par- 
tition be dean hoed. 

The Hand-fiocs for hoeing the Ten- inch PkrtitioR 
fiave their Edges Seven Inches long ; they arc a^out 
Four Inches deep from the Handle; if they were 
deeper, they would be too weak ; for they miift be 
thin, and weH fleeled. The Labourers pay for them, 
and keep them in Order, for their own Ufe. 

Thefe Hoes muft not cut out any Part; of the 
Two Rows, nqr be drawn through them, as the Four- 
inch Hoes fometimes may through the treble Rqws- 
^ If I am taxed with Levity in changing my treble 
Rows for double ones, it will not appear to be done 
pf ft f^dden, In f. 132. 1 »dvife4 ;hc Trial of both 

Sprts : 
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Sorts: And now, upoil fuller Experience, I find 
the double Rows much preferable to the treble^ 
eipedally for Wheat. . 

When Gentlemen faw the middle Rbw 6ti lovf 
Ridges (b- much inferior to the outdde Rows, they 
were convinced of the Effeft of deep Hoeing ; fof 
they (aid, there was no other Reafon for this fo vi- 
fible a Difference^ except the outfide Rows ftanding 
nearer to the pulveriz d Intervals than the middle 
Row did. 

And when on high Ridges the middle Row wa^^ • 
nearly or quite as good as one of the outfide Rows, I 
was not convinced, that they wete not diminilhed by 
the middle Row, as much as the Produce of ic 
Amounted to : And this I now find to be the Cafe j 
for Four Rows of Oats, without a middle Row, pro-* 
duced fbmewhat more than the fanrie Number that had 
a middle Row ; Two of which treble Rows were 
taken on one Side, and Two on the dthei* Side of 
the double Rows, purpofcly to make an unexcep- 
tionable Trial. And it is, as far as I can judge, the 
fame in Wheat. 

*Tis true, I began my Horfe- hoeing Scheme firfl: 
with double Rows •, but then they were different to 
what they are now -, for the firft had their Partition 
uneven, being the parting Space, whereby it was lefs 
proper for Hand-hoeing, which I then feldom ufed, 
except for abfolute Neceflity, as to cleanfe our Pop- 
pies, and the like. The Intervals alfo were too nar* 
row for conftant annual Crops. 

By all thefe Three Methods I have had very good 
Crops ; but as this I now defcribe is the lateft, and is 
(as it ought to be) the beft ; I pubiilh it as fuch, 
\dthout Partiality to my own Opinions •, for 1 think 
it lefs diftionourable to expofe my Errors, when 1 
chance to deteft them, than to conceal them : And 
as I aim at nothftg but Truth, I cannot, with iny 
Satisfaftion to my felf, fuffer any thing of my own 

I know- 
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knowingly to efcape, that is in the jeaft contrary 
to it, 

I have a Piece of Five or Six Acres of Land 
which I annually plant with boiling Peafe, in the 
very fame manner as Wheat ; except that the Second 
Horfe-hoeing (which is the Jaft) throws the Earth fo 
far upon the Pcafc as to make the Two Rows become 
One, Thefe Peafe cannot be planted until after the 
25th of March ; clfe Two Horfe-hocings nrdght not 
be fufficient. The fame Drill that plants Wheat plants 
Peafe; only fometimes we change the Spindle for 
one that has its Notches a little bigger. 

I drill no more Barley, becaufe *tis not proper to 
be followed by a Crop of Wheat without a Fallow; 
for fome of the lhatter*d Barley will live over the 
Winter, and mix with the Wheat in the Rows, and 
can fcarce poffibly be thence timely taken out, its 
firft Stalk and Blade being difficult to diftinguifh from 
the Wheat ; and this is a great Damage to the Sale in 
the Market; and for the fame Reafon I plant no 
more Oats. 

The Firft Hoeing is performed by turning a Fur- 
row from the Row. 

We are not fo exad as to the Weather in the Firft 
Hoeing ; for if the Earth be wet, the Hoe-plough 
may go nearer to the Row, without burying the 
Wheat ; and the Froft of the Winter will pulverize 
that Pare of the (a) Furrow, which is to be thrown to 
the Wheat in the Spring, altho* it was ho*d wet. 

Neither is it neccffary to be very exaft as to Time ; 
but it muft never be till the Wheat has more than 
One Blade ; and it may be foon enough, when it has 
Four or Five Leaves, fo that it is done before (b)^ 
or in the Beginning of Winter. 

The 

(a) The Word Furrow fignifies . the Ei^th that is dirown out,' 
^s well as the Trench from whence it is thrown by the Ploagh. 

(b) But if the Wheat is planted very late, it may not be bog' 
^fihU before the Winter is padi nor is there fuch a Necefiity of 

hoeing 
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The greateft Fault you can commit in Hoeing, is 
the Firft time, when the Furrow is turn'd from the 
Row, not to go. near enough to it, nor deep enough. 
You cannot then go too near it, unlefs you plow it 
out, or bury it with Mould, and do not uncover it ; 
nor too deepi unlcls y6u go below the Staple of the 
Qround. 

Servants are apt to hoe too far from the Rows, 
going backwards and forwards, in the Middle of the 
Intervals, without coming near the Rows : This lofes 
mo ft of the Benefit of Hoeing,, and is very injurious 
to the prefent Crop, and alfo to the Two fuccecding 
Crops ; for then there will be a Deficiency of pulve- 
rizr'd Earth •, and nobody can fuppofe, that the ho*4 
£ar th can be of any Benefit to the Rows, before th^ 
Roots reach into it ; and when *tis far off, few of the 
Rodts reach it at all ; and thofe that do reach, come 
there too Jate to bring the Plants to their full Perfec- 
tion : Therefore, if the Rrft Furrow was not near 
enough, nor deep enough, plow a Second Furraw 
at the Bottom of the former, which will go deep^jf 
than the Firft, and . break the . Earth more ; befide$ 
taking awiaiy from the Rows fuch unmov'd Ground, 
which the Firft Plowing may- poffibly^ have mifs'd. 
If this can*t be conveniently done foon after the Firft 
Hoeingi do it before the Bidge i$ tOrn*d back in the 
Spring. 

Always leave the Furrows turn'd up, to make 
{a) Ridges in the NTiddle of the Intervals during the , 

Winter ; 

c 

hoeing the late-planted before the great Frofts are over, a$ there 
is of the earl^r-jdjuitidt^fbr the lat^r 'cis planted, the lefs time 
the Earth has to fabikicy and grow hard. 

Note, By* Winter we.do not mea^ onl)r thore Mpntl^s ,tl^fit are 
froperly fo nduxaod^ but alfo iuch oth^r Months as hay« 
hardFtoib in tiKta^Jda jf^anuary, F^ra^y, and fpnte^mes the 
Beginning bf itfiT^ri&i 

ifi).Th6* die Ridge in the Middb.of the Interval fhould, for 
want of fufficient Mould, or otherwife, be too low tp gire^hel- 

I « tcfr, 
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Winter ; and then the hollow Furrows, or Trenches 
next the Rows, being enrich'd by the Froft {k) and 
Rains (f), the Wheat will have the Benefit of them 
earlier in the Sprb^, than if the Trenches had beca 
fcft open in the Middle of the Intervals. 
'" The oatfide Rows of Wheat, from which the Eartb 
is b6*d off before or in the Beginning of Winter, 

terr yet theve is g^erally fome Earth fialls to the Left of the 
Koe^plouj^hy and lodges upon that Part whkh.is left on the 
OutiideoftheRoW; which, notwhhftanding that Part be very 
narrow (as fuppofe Two or Three Inches), yet a fmall Quantity 
Y>f Eacth lying thereon, fo near to the eutfide Row, gives an 
extraoVdinary Shelter to the young Wheat plants that grow in it. 

Shelter is a great Benefit to Wheat ; but yet Nourifhment is 
inare ; fef in the Winter I fee the Wheat-plants upon tlie moS 
cxpofed Fart of the Ridge flouriih, when fingle Plants in the 
Bottom of the Furrow are in a very poor languishing Condition, 
without any Annoyance of Water, they being upon a Chalk 
Botton). 

[h) Froft, ifit does not kill the Wheat, is of great Benefit to 
it*; Water or Moifkre, when it is frozen in the ^th, takes up 
more Room than in its natural State; this Swelling of the Ice 
^ which is Water cong^aPd) muSt move and break the Earth where- 
with it is mixt ; and when it thaws, the Earth is left hollow and 
ot>en, whicb is a kind of Hoeing to it. This Benefit is done 
chiefly to and near the Surface ; confequentty the more Surfiace 
there is, by the Unevcnneis of the Latyi, the more Adyaxitage 
the Soil has from the Froft. 

This is another X€xy great Ufe of the Ridge left in the Middle 
of the Interval during the Winter; becaufe that Ridge, and its Two 
Furrows, contain Four times as much Surface as when level. 
This thos pulverized Sur&ce, turned jin in the Spring-hoeing, en- 
jri^es the Earthy- in proportion to its Im:icafe of internal Super- 
ficies, and likewife propoxtionabty noilrilhes the Plants, whofe 
*Roots enter it; and that Pl&rt of it wherein they do not enter^ 
muft remain more enriched for the next Crop, than if the Soil had 
remained level all the Winter. 

^ (c) It is a vulgar Error that the Winter Rains dp not enrich the 

Earth; and is only thought f6, becauie we do not fee the Efiefb 

'of them upon Vejg^ables, for lack of Heat in that Seafon. But 

*fome Farmers have frequently obfervM, that one half of a Groiiad 

'plow^H'iip jaft before Winter has produced a Crop of Bailey as 

much better than the other Part plowed up at the End of Winter, 

^as is the DtfTerence of a Dunging, even when di(ire has been 

* very little Frbft. • -. ..-,.. ^ 

■^' and 
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and left almoft bare till the SpHng, one would think 
ihould fufFer by the Froft coming fo near them (^j, 
or for want of Pafture : But it appears to l)e quite conr 
trary ; for where the Hoe has gone neareft to a Row^ 
its Plants thrive beft: The Earth, which the Froft 
hath pulverized, being within the Reach of the young 
Ihort Roots, on that Side ;of the Row, from the Top 
to the Bottom of the Trench, nouriihes them at firft % 
and before the Plants have much exhaufted this, as 
they, grow larger in the Spring, the Ridge from the 
Middle of the Interval is thrown to them, having apcr* 
feAly unexhaufted Pafture, to fupply their increafang 
Bulk with more Nouriihment. 

The Row Handing a^ it were on the Brink of this 
almoft perpendicular Ditch, the Water runs off 
quickly, or doth not enter but a very little way into 
this deep Side ; (b that^ the Earth at the Plants being 
dry, the Froft doth not reach quite to all their Roots 
to hdrt them, tho* theDiftance from the Air to the 
Roots be very fhort 5 and 3ry Earth doth not freeze 
as, wet doth, neither is this Ditch much expos' d to 
the cold Winds. 

The Spring-hoeing is performed after the great 
Frofts are paft> and when the Weather will allow it ; 
and then turn {e) the Ridge from (f) the Middle of 

the 

{dj In very light Land^ perhaps, we nmft not hoe quite, fo 
near to the Rows of Wlieat, as in flrong Land, for fear thf 
Winter ihould lay the Roots bare, and expofe them too much to 
the Cold ; but then we may be fure, that, in this Cafe, the Roots 
will reach the Interval at a greater Diibnce than in ilrong Land s 
yetfuch vtry light Land is not proper for Wheat. 

(e) *Tis an errant Millake of the Vulgar, when they imagine 
that the immediate Benetit of freih Earth to Plants is from that 
Part which remains uppermoft ; for 'tis from turning the impreg- 
nated pulverized Side downwards, to be fed on by the Roots, that 
gives the Pabulum or Nourifliment of the ftefti Earth to Plants t 
The otherSide, being turn'd upwards, becomes impregnate alfo in 
a little time. 

(fj But note, that when we fee Weeds coming up n^ar the 
Row in the Spring, wc plow again from the R0ws j(and fome* 

I J ' times 
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the Interval, to the Rows on each Sde by Two Fur- 
rows as near as can be, without covering the Wheat ; 
in doing which have regard to the Row only, without 
kx>king at the Middle of the Interval i for 'tis no 
rnatter if a little Earth be left there •, the next Hoeing^ 
or the next fave one (g\ will move it. 

As to how many times Wheat is to be ho*d in 
the Summer, after this Spring Operation, it depends 
upon the Circumftances {h) and Condition of the 
Land (i) and Weather {k) j but be the Seafon as it 
will, never fufFer the Weeds to grow high, nor let 
any unmov'd Earth lie in the Middle of the Intervals 
long enough to grow hard •, neither plow deep near 
the Rows in the Summer, when the Plants arc 
large {l)y but as deep in the Middle of the Intervals 

tim^ can plow within one Incli of the Rqw) before we tunl 
down the Mould from the Middle of the Interval. 

(g) If at the next Hoeing we turn another Furrow towards 
the Row (which is feldom doncf, then *tis the next that moves the 
remaining Earth, left in the Middle of the Interval : But if the 
taext Hoeing be from the Row (as it generally is), then that 
covers the Middle of the Interval ; and then *tis the pext Hoeidg 
after that, that turns all the Earth clean out of the Middle of the 
Interval toward the Rows. 

(h) If the Land was not fufficiently tilj'd br ho*d in the pre- 
cedent Year, it will require the more Hoeings in the following 
Year. 

(i) The poorer the Land is, the more Hoeings it fhould have. 

{i) A wet Summer may prevent fome of the Hoeings that we 
(hould perform in a dry Summer. 

[I) Our Hoeing deep near the Plants, when fmall, breaks off 
only the Ends of the Roots ; but after the Roots are fpread far in 
the Interval, the greateft Fart of them, being then on the Right* 
hand Side of the Hoe-pldugh, might hold faft on that Side, and 
not be drawn out ; and then the whole Roots would be broken off 
clofe to the Bodies of the Plants : Therefore at the Second deep 
Hoeing, that turns a Furrow from the Row in the Summer, we 
go about Four or Six Inches farther off from the Roots than the 
time before; but we go nearer or farmer off, according to the 
Diftance of Time between thofe Two Hoeings : Yet we iflay hoe 
Jhaliow near to the Plants at any time, without Injury, to their 
jRootSj^ but, on the C9ntrary, it will b^ advanugeous to them. 

as 
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as the Staple will allow ; , turning the Earth towards 
the Wheat, cfpecially at the laft Hoeing, fo as to 
leave a deep, wide Trench in the Middle of each In- 
terval. 

We augment our Wheat-crops Four Ways ; not 
in Num^ber of Plants, but in Stalks, Ears, and Grains. 

The Firft is, by increafing the Number of Stalks 
&om One, Two, or Three, to Thirty or Forty to k 
Plant, in ordinary Field-land. 

And we augment the Crop, by bringing up all the 
Stalks into Ears, which is the Second Way ; for, if it 
be diligently ohferv'd; we Ihall find, that not half (w) 
the Stalks of fbwn Wheat come into Ear. 

I favr an Experiment of this in Rows of Wheat that 
were equally poor: One of thefeRows wasincreaied 
{n) fb much, as to produce more Grains than Ten of 
the other, by bringing up more of its Stalks intp 
£ars, and alfo by augmenting its Ears to a much 
greater Bignefs ; which is the Third Way : For, what- 
ever Varro means by laying, that the Ears ijemaiA 
Fifteen Days m Vaginis^ *tis pretty plain, that the Ears 
are form'd together with the Stalks, and will be very 
l^gpj or very fmall, in proportion to theNourifliment 
g^ven them \o). 

The laft and Fourth Way of augmenting the Pro- 
duce of Wheat-plants, is by cauling them to have 
large and plump Grains in the Ears ; and thb can no 
way be ^q efFedually done as by late Hoeing, efpeci- 

{m) If a fquiire Yard of fown Wheat be markM oat, and the 
Stalks thereon njimber*d in the Spring, it will be found, that Nine 
Farts in Ten are miffing at Harveft. 

(») ThefeRows were driird a Foot afander, not ho^d ; and 
were, by die Shallownefs and Wctnefs of the Soil, very poor in 
the Spring ; and then, by pouring Urine to the Bottom of this 
Row, it was fo vaftly increafed above the reft. 

(o) Like as the Vines, if well nourifhed, bring large Bunches 
of Grapes; but if ill nourifhed, they produce few Bunches, and 
thofe fmall. ones; and many Clafpers are formed, which would 
have been Bunches, if they had hsid fufiicient Nouriihment given 
them at the proper time. 

I 4 ally 
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ally juft after the Wheat is gofie out of the Bloflbm ; 
and when fuch ho*d Grains weigh double the Wei^t 
of the fame Number of unhoM (which they frequently 
will) tho* the Number of Grains in the Ho'd are only 
cqqal, yet the ho*d Crop muft be double. 

Thus, by increafing the Number of Stalks (p)^ 
fringing more of them up into Ear (j), making the 
Ears larger (r), and the Grain plumper, and fuller of 
Flour (s)y the Hoeing Med^od makes a greater Crop 

from 

(p) The fame Plaht that, when poor, fends out but Two or 
Three Tillers, would, if well nourifhcd by the Hoc, or tjtba^ 
wife, fend up a Multitude of. Tillers, as is {Seen in hp*d Wkeat, 
;md fown Wheat. 

(q ) Mr. HQughtoH relates Eighty Ears on one fingle Plane of 
Wheat, and a greater Number has been counted lately in a Gar- 
den V Thofe Eighty, reckon^ to have Fifty Graihs apiece, make 
an Increafe of Four thouf^od Grains for one ; but I luive never 
fqund above Forty Ears from a fingle Plant in xpy Fields ; yet 
there is no doubt^ but that every Plant would produce as many as 
Mr. Houghton\ of the fame Sort, with the lame Nourifhment : 
But I ihould not deftre any to be fo prolific in Sticks, left they 
ihould fail of bringing fuch a Multitude of Ears tp Perfe^on, 
The Four hundred Ears, that I nun^ber'd in a Y^4» were not 
weighed, becaufe they were told before ripe; ^nd the greateft 
Weight of Wheat that ever I hs^i fropi a Yard, was the vtoAvA 
of about Two hundred and Fifty Ears, and ibm« ef them were 
Anatl. 

(r) I have numbered One hundred and Nine Grains in One 
Ear of my hoM Cone-wheat of the grey Sort^ and One Ear of 
my hoM Lammas-wheat has been meafured to be Eight Indies 
lon^, whidi is double to thofe of fowq Wheat. I have fome of 
theieEars nqw by me almoft as |ong, ;he (ongeft beii^ giveii 
away as a Rarity ; andjndeed *cis not every Ve^^ thf^t they grow 
to that Length, an^ *tis always where the Plants are pretty fingle. 
3ut there is no Ye^ wherein one E^r of my ho'd 4o^ not more 
^hsin weigh Two of the fown Ears, taking a whole Sheaf of each 
together without chpofing. The Sheaves of tjie hp'd are of a dif- 
ferent Shspe from the ocner « almofl all t]^e Ears of the lio*d are 
at the Top of ihe Sheaf^ but mod of the otl^ei are £tuate at th^ 
)ower Part, or near the Middle of the Sheaf. 

(i) Seed Cone-wheat coming all out at the fame Heap, nlsmted 
^1 at the fame Time, and on Land of the &me Sort ^joining 
Hq^ together^ the Wheat tha^t ^va^ fown pr^ue^d Qraiiis fo finali. 



Chap.IX- Of W H fi A t, izi 

from a Tenth Pkttofthe Plants (/> that the'fowing 
Mettod can. ; : > 

i . . ^. . ^ . All 

itndtiiat which was drjird fa veiy larg^, that no Farmer or Wheat- 
huyer would believe them to be of the fame Sort of Wheat, ex- 
cept thoie who knew k,' which were many. One Grain of the 
dnird weighM Two of theYown, and there was twice the ChafF 
in an equal Weight of the fown, being both weighed before and 
^fter the Wheat wa9 feparated from the ChafF. 

(/) The Fadt of thi^ nobody can doubt, who has obferyed the 
4ifferent Produ£ls of fhrbng and of weak Plants^ how the one 
eseceeds the other. * ' 

The greateft Diilerence of having an equal Crop from a finall 
Mnmber ffi ftrong Plants, and from a great Number of weak 
ipnes, is» that the boil is vaftly lefs exh^^uited by the former than 
by the latter, not only from thie latter^is exhaufting more in pro* 
portion to dieir Number when young, and whSft each of them 
confnmes as much Nourifliment aa eadi of the fmall Number ; 
but alfo 6vm the different Increafe that a ftrong Plant makes 1^ 
receiving the fame Proportion of Food with a weak one : For i( 
appears from Dr. Wfiodward^s Experiments, that the Plant which 
receives the leaft Increafe carries off the greateft Quantity of 
Nouriihment in proportion to that Inereafe; a^ ^t *ti8 th^ 
fame with an Animal, all who are acquainted with Bitting of 
Swine know ; for they eat much more Food daily for the irft 
Two Weeks of their being put into the Sty, than they do after- 
wards, when they thrive fafter ; the fatter they grow, the left they 
icat. 

Hence, I think, it may be inferred, that a Plant, which, by 
never having been robbed or Hinted by other Hantt, is ftrong, 
receives a much greater Increafe from an equal Quantity of Food, 
than a Number of weak Plants (as thick ones ara)» equalling tk»c 
Sulk of the fingle ftrong Plant, do. 

4nd this of ue Dodor*s have I fecn by my own Obfcrvations 
confirmed' in the Field in Potatoes, Tumeps, Wheat, and Barley ; 
a following; Crop fucceeds better after an equal Crop, coofiiliftg 
of a bare competent Number of ftrong Plan^» than alter a Crop 
of thick wefdc ones, c^eris paribut. 

Thus the hoed Crops, if well managed, confifting of ftwer and 
fironger Rants th^h the fown Crops of equal Produce, exhanil 
the Ground lefsi whereby, and by diejnudi.{I had idflioft ftid 
infinitely) greater Pulveration of the Soil, indifferent good Land 
may, for any thii^ I have yet feea to the contraiy, prodiic* pro^ 
fit!d>le Crops always without Manoit, or Change of 9/mmi, If 
^t Soil be proper for it in refpeft of Heat and Motihirei and 
jlify as Crw 9f femil^fic^/, 'by' their lii^ loi^o.by.dttir 
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All thde Adv^nages will be loft by chofe DnUmp 
who do not overcome the unreafonable Prgudices of 
the unexperienced, concerning the Width of Inters 
vals. 

In wide Intervals, we can rmfe a good Crop with 
lefs Labour, lefs Seed, no Dung, no Fallow, but not 
without a competent Quantity of Earth, which is the 
leaft expenfive of any thing given to Corn ; the Earth 
of a whole good Acre being but about the Tenth Part 
of the common Expence ^ and of indifferent Land, a 
Twentieth ) and fuch I count that of Five Shillings an4 
Six-pence ptr Acre. 

The Crop enjoys aH the Earth ; fbr beti^xt the laft 
' Hoeing, and the Harveft, there remans nothing but 
Space empty of Mould in the Middle of the Intervals* 

*Tis an Objeftion, that great Part of thole wide 
Intervals muft be loft (ir), beciaufe the Wheat-roots do 

not 

greater Balk» or different Conftitutioa^ exhaoft more dun others, 
refped oaghc to be had to the Degree of RichneTs of the Soil, that 
is to {Ht>da€e each ^fecies : The Sowing and the Hoeing Huf- 
bandry differ fo much both in Pulveration and Exhaoffion, that 
no good Argument can be drawn from the former againff the 
latter : But ^o* a too great Number of PUnts be, upon many Ac- 
^' counts^ Yery injurious to the Crop^ yet *us bed to have a compe- 
tent Number ; which yet needs not be fo exa^ but that we may 
iexpeA a |;reat Crop from Twenty, Forty, or Fifty Plants ia a 
Ytfd.of the treble Row, if well managed. 

{u) They do reach through all the ^follld (as fliall be 
proved by-and-by); and yet may leave fuffideat Pafture behind ; 
beOMft it is in^ffii>le for them to come into Contad with all the 
MofM in one Yeari no more than when Ten Horfes are put into 
an Hundred Acres of good Pafture, Uieir Mouths come into Con* 
tad with all the Grafs to eat it in one Saramer, thoagh they will 
moaUwvef it, as the Viae-roots go aU over the Soil of a Vine- 
ftai wdthoot ^hatilitittg it all s becanfe thofe Roots feed only fuc^ 
a buet comptotene Q^pin^ of Plants, which 4o not overflock thetr 
i'afftu^ 

ThrSitperficaes af the fibrous Roots of a proper Number of 
^WhAt-flatits bear a viuy fmall PropQitson to the Superficies of 
ihe fiaft Piiru of the pidvcna'd Earth they feed on in thefe Intes- 

if$ki tot one cubiial fiooi of Uui JEteth 8^y« as is fbtwu in 

• ' "• ' A. 
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not reachic ; but as we generally turn the Mould t9> 
wards t^ Row at the iaft Hoeuigs there is np Part 

of 

/. 29. hare vasKf tboo&nd Feet of intei^ Superficies: Bii( 
this is ill projpordon to the Degree of its Pulveration ; and that 
Degree* may be fach as is fafidcat to maintain a competent Num^ 
ber of Wheat-plants, without over-exhaufiing the vegetable 
Failure^ but not fufiicient to nuitntain thoie, and a great Stock of 
Weeds befides, without over-exhaufting it. And this was plainly 
feen In a Field of Wheat drilled on Six-feet Ridges, when thie 
South Ends of fbme of the Ridges, and the North Ends of others^ 
had their Partitions Hand*koed|aiid cleaaied of Webcb,tarty in die 
Springy the oppoiite Ends remaining full of a fmall Sfedu of 
Weeds, called Qromi-neeMes^ which fo exhaufled the whole Inters* 
vals of the weedy Part of the Ridges, that the next Year the 
whole Field being drilled agam with Wheat, exadly in the 
Middle of the Iaft Intervals, the following Crop very plainly di« 
ftinguiihed how far each Ridge had its Partitions made clean of 
thofe fxnall Weeds in the Sprmg, from the odier £nd whene the 
Weeds remained till fall^growm the Crop of the ibmer was 
twice as good as that of the latter^ even where bodi were deanfed 
of Weeds the next 5^/tVi^, This Crop ftanding only vpon that 
Part of the Mould, whidi was fartheft from this Rows of the pre> 
cedent Crop, prov4SS that the Roots, both of the Wheat vbA 
Weeds, did enter aH theBarth of the former iiitemds. 

It was aUb obiervabic, that where the PaitttioQS of Two of the 
Six-feet Ridges had been in the precedent Year deanfed of 
Weeds, and thoie of the adjoining Radges on each Side of them 
not deanfed, the Row that was the next Year pknted exadly in 
the Midfie of d»6 Interval between diofetwo Ridges^ was per- 
ceivably better than ei^er of the Two Rows planted in the in- 
tervals on the other Side oi each of them : t^t Reaibn of which 
IWerefiice muft be, that the Middle of the Interral, that witt 
between die Two deanfed Ridges, was fed 00 by the Wheat only, 
and by «o Weeds; bat the 4ther Two Intervals were fed oa by 
the WlieatOB oae Side, mi by both the Wheat wd Weeds. on 
the other Side of each. 

Thete were, in the faitte Field, feveral Ridges together, duR 
had the Ends of their Rows of Wheat plowed out 1^ the Hoo* 
plottgh, and their other SimIs deanled 4f Weeds : This was done 
on purp«fe, to fee what Elfeft a FaOow would hav« on the 
next Crop, which was iadeod extraordinary 1 for thefe Mowed 
Ends of the Ridges, being Ho«fe4io*d in the Stimfflcr, as the other 
Ends weve, and ihe Intervals of them made into Radges, the 
following Year produced th# largeftCiop of ill ; this Cr<^ «vas 
recmed in 1754* 

Thefe 
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of it above Two Feet diftant from even the middle 
Row, and Seventeen Inches from either of the oatfide 
Rows. 

And I have plainly proved, that the Roots of 
Cone- wheat have reached Mould at Two Feet Di- 
fiance, after pafiing through another Row at a Foot 
Diftance from it, the Plants being then but Eileen 
Inches high, and but half-grown. 

Farmers do not grudgp to beftow Three or Four 
Pounds in the Buying and Carriage of Dung for an 
Acre ; but think themfelves undone, if they afford an 
eictraordinary Eighteen-penyworth of Earth to the 
wide Intervals of an Acre ; not confidcring that Earth 
is not only the beft, but alfo the cheapell Entertain- 

Thefis fcreial different Man^ements performed in this Field, 
ihewed by the different Succefs of the Crops in each Son, what 
ought to be done» and which is the beft Sort of Management. 
- This Field indeed is fome of my beft Land ; and by all tb^ 
Experiments I have feen on it, I do not find but that, by the 
beft Management, never omitted in any Year, it might produce, 
good annual Crops of Wheat always, without AffifUiice of Dung 
or Fallow ; but it would be very diiEcult for me to get Hands to 
^o this to the greateft Perfections unle& I were able conbuitly to 
attend them. 

The whole pulverized Earth of the Interval bemg pretty 
jequally fed on by the former Crop, *tis no great Matter in what 
Part of it the following Crop is drilled : I never dhll it but on 
the Middle of the laft Year*s Interval, becaofe there is the Trench 
whereon the next Year's Ridge is made with the greateft Con* 
veniency : But there may be fome Reafon |M> (vS^tSt^ that the 
Plants of the Rows exhauft more Nourifhment from that Earth of 
the Intervals which is fartheft from their Bodies, than from that 
which is neanefl to them : Since their .fibrous Roots, at the 
greatefl Diifauice from the Rows, are moft numerous, &r. by 
diefe the Plants, when they are at their greateft Bulk, are chiefly 



' It muft be mied^ that the above Experiments would not have 
been a full Proof, if Weeds had been fufFered to grow in the 
Partitions of the Ends of thofe Ridges, in .the Y^r wherein 
the Difference appeared. It may alfo be n^ed, that a Mixture 
and Variety of bad Huibandry are ufeful, for a DifcQvery of the 
7h$9ry and Fra&ke of good Ilttibandry. 

' I mcttf 
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ment that can be given to Plants •, for at Five Shil» 
lings and Six-pcnce Rent, the whole Earth belonging 
to each of our Rows cofts only Six-pence, i. e. a Pcny 
for a Foot broad^ and Six hundred and Sixty Feet 
long 4 that being the Sjxty-fixch Part of an Acrefx). 

And if for conftant annual Wheat<rops you make 
fewer than Eleven Rows on Four Perches Breadth, you 
will always increafe the Sixpence of Hoeing ; becauie 
then Two Furrows will not Hoc One of tboib Inter- 
vals,* and y6u will alfo thereby lefien the Crops, but 
improve the Land more : And if you increafe that 
Number of Rows, you will thereby increafe every 
Expence ; for there muft be Two Furrows to boe a 
narrow Interval, and an Increafe of the Quantity of 
Seed, and the Labour in uncovenng, weeding, and 
reaping; and aUb you will lels improve the Land, and 
leiien the Crops after the Firft Year. 

If the Intervals are narrower in deep Land, tho*, 
there might be Mould enough in them, yet there 
would not be Room to pulverize it«. . 

If narrower in fhallow Land, tho' there were Room, 
yet there would not be Mould enough in them to be 
pulverized. 

The Horfe-hoe, wdl apply'd, doth fupply the Ufe 
of Dung and Fallow ; but it cannot fupply the Ufe of 
Earth, tho* it can infinitely increafe the vegetable Fa- 
ilure of it, by pulverizing it, where it is in a reaibnable 
Quantity : Yet if the Intervals be fo narrow, that near 
all the Earth of them soe$ to make the Partidons 
r^ed at the Top of the Kidges, there will be fo little 
to be pulverized, that you mull return to Fallowing, 

[x] Bat the Vulgar coflipate thb Expaice of a Foot Breadtk 
ofGroundy not only as of the Rent, as they ought, but as an 
Eleventh Part of ^eir own ufual Charges added to the Rent. 

And^re is Land enough in England to be had, at thtt Rent 
of Five Shillings and Six -pence the Acre, that is very proper fbt^ 
Wheat in the Hoeing-HQihandry. .. 

and 
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and to the Dung-cart> and to ail the old exortntant 

Charges OX 
Eight Acrest Part of a Ground of Twenty Acres, 

di^l'd with Intervals of Three Feet and an half, 

brought a good Crop ; but the Second Year, not 

being ho'd, the Crop was poor^ and the Third 

Crop made that Land & foul and turfy, that 'twas 

forc'd to lie for a Fallow, there being no way to 

bring it into Tilth without a Summer-plowing (2;), 

when the reft of the fame Kcce, in wiikr Intervals, 

being conftantly hoM, continued in good Tihii, and 

never fatl'd to yield a good Crop, without miffing one 

Year. 

In another Field, there is. now a Sistth Crop of 

Wheat, in wide Intervals, very promifing, tho* this 

Ground has had no fort of Dung to any of thefe 

Crops, or in feveral Years before them : The laft 

Year's Crop was the Fifth, and was, the befl: of the 

Five, tho* a Yard of the Row yielded but Eighteen 

Ounces and Three Quarters; and the Third Crop 

yielded Twenty Ounces Wdght (a) of dean Wheat 

in 

(j) TheObjeftions ag^ft thefe wide Intervals are only for 
4aviog a Penyworth or Two of Earth in each Row, or a few 
Groat$-worth of it in an Acre;, by faving of which Earth they 
may lofe, in the prefent and fucceeding Crops, more Pounds. 

{z) This Narrownefs of the Intervals, if the Damage 0f it be 
tightly confuted, .wodd amount to half the Inhtriiaiice of the 
Land ; and was occa£o<ied by the Wilfulnefs| of my Bailiff, who, 
drilling it upon the Level, ordered the.Horfe to-be guided half a 
Yard within the Mark, becaufe he fanfied the Intervals would 
be too wide, if he followed my Directions. 

{a) Wheat, before Harveft, ftanding in Rows with wide In- 
tervals betwixt them, may not &em, to the EfQy to tqvai a Crop 
of half the Bignefs difpers'd all over tbs l4ind, wh^ fown in the 
common -Manner ; and yet there . is more Deceit in the Appear- 
^aixce of thofe different Crops, whilft they are young, and ip, Grafs : 
We flioul4 therefore not judge of them theu by our IipagiQ^on^ 
but as we do of the Sun and Moon nigh theHorizonj vix. by 
out Reafon. 

Ima- 
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in the fiine Spot ; but 'twas becaufe the Spot where 
the Twenty grew, was then a little higher than the 
reft, which in Two Years becanie more equal ; and 
the thin Land was more deficient in that Third Crop, 
than the thick Land exceeded the thin in the Fifth 
Crop. 

In the thick the Hoe-plough went deeper, and 
conlequently railed more Pafture there ; but then it 
went the fhallower in the tUn $ and when the Land 
became of a more equal Depth the Fifth Year, the 
Plough and the Hoe-plough went deeper, all the 
Piece being taken together ; for the Crop could be but 
in proportion to the different Pafture, alio\\dng ibme- 
what K>r the more or lefs Seaibnableneis of the Tear. 

The Soil, in this our Cafe, cannot be fupplyM in 
Subftance, but from the Atmolphere. The Earth 
which the Rain brings can do it alone, if it fail in 
great Quantity ; for by Water, 'tis plain, the Earth 
which nourifh*d Helmonfs Tree was fupplyM ; for 
the Tin-cover of the Box wfaerdn it ftood, prevented 
the Dews from entering. 

Dews muft add very much to the Land, thus 
continually tiB*d and ho'd ; for they are mom 
heavily charged with terreftrial Matter than Rain is, 
which appears from their forcing a Defcent through 
the Air, when 'tis ftrong enough to buoy up the 
Clouds from falling into Rsdn: And Dew, when 
kept in a Veflel long enough to puQ-efy, leaves a 
greater Quantity of black Matter at the Bottom of the 

Imagination often deceives us by Arguments falfe or precarious ; 
but Reafon leads us to Demonibation, by Weights andMeafores; 
Yet this Prejudice will vanifh at Uarveil before weighing ; for 
then all thofe wide Intervals that were bare, will be coverM with 
large Ears interfering' to hide them quite, and make a finer Ap- 
pearance than a fown Crop, fiat *tis obTerv^d, that the Conc« 
wheat makes the fineft. Shew, when you look on it length-ways 
of the Rowsy both at Harveft^ and a confiderable time before 
Hanrcft. 

a Vcflcl, 
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Veffel, than Rain-water does in a Ve(relx>fcbe Cane 
Bignefsj fill'd with it till putrefy'd. 

Dews at Land, 1 fuppofe, are firft exhal'd from 
Rivers, and moift Lands, and from the Expirations df 
Vegetables; mod of the Dew which &lls on it is ex- 
hard from untiU'd Land ; but mod of that which 
fall$ on well till'd or well ho'd Land, remains there- 
in unexhal'd *, fo that the untill'd Ground helps, by 
that means, to enrich and augment the till'd : For if 
an Acre be tiird for Two Years together without 
lowing, it will become richer by that Tillage, than 
by lying upplowM Four Years, which nwy be cafily 
proved by Experience (f). 

But then, as to Rain, the Sea being larger than all 
the Land (and its Waters, by their Motion, becom- 
ing replete with terreftrial Matter), 'ds not unlikely, 
that more Vapour is raifed from One Acre of Sea, 
than from One hundred Acres of Land. 

Some have been fo curious as to compute the 
Quantity of Rain, that falls yearly in fome Places in 
England, by a Contrivance of a VeiHel to receive it ; 
and 'tis found, in one of the driefl: Places, far from 
the Sea, to be Fpurteen. Inches deep, in the Q)mpa&. 
of a Year ; in Ibme Places much more ; viz. at PariSj 
Nineteen Inches ; in LancaJhirCy Mr. ^ownley found, 
by a long-continued Series of Obfervations, that there 
falls above Forty Inches of Water in a Year's time. 

Could we as eafily compute the true Quantity of 
Earth in Rain-water, as the Quantity of Water is 
computed, we might perhaps find it to anfwer the 
Quantity of Earth taken off frgm our ho*d Soil an- 
nually by the Wheat. 

But if Land fown with Wheat be not ho'd, its 
Surface is foon incruftate; and then much of this 
Water, with its Contents, runs off, and returns to 

(h\ Non igitur Fatigatidne^ juemadmodum plurimi creiiderunt^ 
nee Senio^ fed mfira fcilicet Inertia, minus benign^ nobis Arva re* 
Jffondent. Colum, Zr^. xi. caf, i. 

Ch« 
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khc l^a, without entering that Ground ^^- ancl in Sdm- 
mcr a gtcat deal of what remains is ekhaPd by the 
Sun, and rais'd by the Wind^ both in Summer and 

Winter. ,,. . , .'"''. 

Some tiiere are who think it a fatal Objeftxoh, that 
the more an Interval i?'ho*d, the more Weeds will 
growjti it;, and that; the Hoe can produce, or (aS 
they fay) breed in it as many Weeds in One Summer, 
as would, have come thereOn in Ten Years by the ol^ 
Hufbandry: But by this Objeftiori they only ntairi'- 
tain, that the Hoe tah deftroy as many Weeds in Qnc 
Summer, as the old Hlifbandry can in T'eii Years. 

And they might add^ that fince all Weeds that 
grow vrtere the Hbe conies, are ki1l*d before they 
feed; and that feW of thofe which grow in the old 
Hufbandry, are kijl'd (c) before their Seed be ripe and. 
Ihcd 5 thefc Objeftors. will be forc*d to allow, that 
our Hufbandry will leflfeii a Stock dfWeed$ more 
in one Summer, than theirs can do to the World's 
End; unlefs they belieVe.the equivocal Generation' of 
Weeds, dian which Opinion nothing *idanr be morfc 
ab&rd. 

Som^ objeft againii my Method of {i} wei^ng a 
Yard^ or a Perch in Length of a Row, faying, this 
does not determine the Produce of a whole Field. 

-I an- 

(r) W^eds caftnot be kill- d before they grow^ but will lie dor- 
teant» as they do in dUr Partitionfl, and in thdr fown Land ; and 
while Seeds are in the Groand, they are always ready to grow 
at the firil Opportuniiy, and will certainly break oat at one time 
or other ; fo that preventing their coming, is only like healing 
»p a Wound before it be cured. 

{4) I did not weigh this Yard» as different from the other 
Yards round about it, for I had much Difficulty to determine 
which Row I fhould chufe it in ; when I was going to cut 'in one 
Row, it (till Teemed that another was better, and I queftion whc« 
ther I did chufe the beft at laft. 

jV0#r, Whereas I often mention the Wheat, of this Field to be 
without Dung or Fallow, it moft be undevftood of that Part cf 
the Field wherein- my Wttghinzi and other Trials were madcs 

£ becaafe 
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, r^nfwcr^, that they judge right* if t;he Produce of 
the whole Fyd be not ofecjual Goodnefs-, but if it 
be not, it m\}fk he tecaufe one P^t of the Field is 
richer, or differendy managed from the other Part : 
{♦■or the iame Caufcs that produce Twenty Ounces of 
jcjean Wheat upon one Y^rcJ, ^ nnuft produc the fame 
ji^aptity ,uppn jevery Y^rd, jof a Million of Acres. 

When the Crop of half a Field is fpoilM by $heep, 
'fifxt hp'd; at /all, or improperly,' it would be ridicu- 
lous to conipujte jthe whole Field togcther/for aa Ex- 
jpqrjipeftt : We, fnight indeed w;ejgh the fooreft, to 
prove the Difference of the.one, frpm the other, to 
|xy (as they fometimes fecm to dg) how poor a Crop 
w;^ can ^lai^ ji bu^ my Defign was» to try haw good 
^'Crpip j. could, r^ifp with a 'Tenth Part of the com- 
"gaon Emfuce. , . . 

. And J have often weighed the Produce of the <ame 
^antity pf Grpund (^), of all Sorte of fown Wheat, 
Jbioth t^ .l?e(^ and jth^ worft -^ but ncyer hiwre iftund 
kpy cif .flie fo?y;3 equal to the beft of my . drilled, 
indeed we/have none of the richeft L^.Cf) in our 

► •• • t 

becaufe there was a fmall Part once fallowed Eight or Nhie' Years 

4agO) and ^ IktAe; Bung laid on- another Part about the laft' JIf/- 

^h^flmasy vfyix ^ C^jpp of Ojits was tjal^en off. But this heing a 

Year Ip whic^ pvug. is obferved to haye little or no EfFe^.pn 

f(m:n Wheat (my Ouhg being weak* andlaid thin), 'tis~ the fame 

liererfor thofe Rows which are in the dunged Part, can hardly 

be diftinguilhed from the reft of the Rows which had not been 

•dunged : And yet the £nds of the Rows u4iich were cleanfed of 

Weeds, are very diftinguiihable hy the Colour of the Wheat, 

though foine are the Third, and fome the Fourth Crop finc« the 

'J)i0erence was made<; and the ^bok Rows managed alike every 

"Vear, /roin that'tim^to this ; fo x^asxhere Un-exhaufiion isaore 

efFedtual than Dung. This is certain, that neither Dung nor Pal* 

ifiw hatJiboen near the Part-wherein my Experiments were made. 

^ . (^) I allow Two fiquare Yards of their Crops to One Yard in 

dLength of my Treble Row 

. . (f) I am forry th^t this Farm, whereon I have praftis'd Horfe- 
hoeing, being iituate on an Hill, that coniifiis of Chalk on oae 
rSsde, and Heath-ground on the other, hab been ufoally noted for 
thepooieft and.'ibaUowcft Soil in the NeighbourhoDd. 

♦ * Country 
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Councty wi^n my ReMb^)|Jial^ bfiiig dOtt^^ofT^Qi^^ 

A/llI^ * ".'♦» '»r »• "- 1 - • ^« . 

*»+jM^*1 * - ♦ t ••■ •- -• ^*i^«U t. , ^.. » I ... V I v 

As ill Yard in Length" of my treble Row of the 
Third lucceffive Crop of Wheat, without Dung or 
Faliow, produced. Twenty dunces of Wheat ; whichs 
allowing Six. Feet to the Rid'ge, . Is abou^ Six Quar- 
ters (isj toan Acre^ and:, aUowiBgi S^eii lncb^$ to 
each Partition, -and Two Inches on each^OudSde,' is 
in all Eighteen Inches of Ground to each treble 
Row, and but juft One-fourth Patrt o\ theltidge^ 
Now, if, intheoldHafbandfyv^^CropAWj^ is good 
all over the Ground, as^'Tt was in thtfe Eighteai 
Inches of' the treble Row, ;"tTicy intjft h^e iTwenty- 
four Quarters . to an Acre > but J[et theipfi^^^pg^whilft; 
they can, . thfiy will fcaroe f aife.Tw^tjirfoiir G 
of Wheat- tte Third Year^' ^n an Acrcirf I;,and of 
equal Goodneis ;" and let^tfiem ^leave otif tfiefr;Dung, 
and add no more 't'illag? iri.i}pU;bf'^^^^ 
they will not rexpedt Tbiw^f Qj»ri;ejfi..t^ 
all the Three Years putte^other; * - - - 

The mean Price of *Wheit, bctwfaB ®ei^r and 
Cheap, is reckoned Fivp^S|i^l|ii^5 a,.BufiieU^/;.' arid 






(a) EightBuflielsmakca.Qga^t^:.,, .. ' t:i j, .^ 

\h) *ti§. commonly iaid,.tKat a^^imcr ,q«iB^p,t tlir},v^ who for 
want of .Money/js obliged tQ.fel^.hi^ Wfacac imda* Pjyep§»l^^^ 
a BuflieJ.; but if he will fell, it defr, he .|»ull:)^iigjjt,)j?h^^ 'ril 
cheap: And his Way of keeping, it is in« the.gtra,^^ yi/^Z 1^ 

beft Contrivances, to prefcrvjc it, fifom die Mice, . ,.\ ^^ ' . 

Th^..^ft figpute Way of. keiqpinjj,a^grcat (J^ntity pf, 'Whc*^ 
that ever I heard of, is by. drying if. When I4iyed in Oxfordr 
Jhiri^ onjq,of my neareftK^ighbaurs was very expertjin this^ving 
pradis'd it for great Part o^ ^s Xiife : When Wheat was under 
Three Shillings a Bufhel^ he bought in theM^k^ 99 much of 
the middle ixatxi^ Wheat as his Moxmy wpuld reach coj>urcha^ : 
He has often told me, that his Medi^d was to dry it upoi;i an Hair^ 
cloth, in a Malt-kiln, with no. other Fuel than clean Wheat- 
Straw ; . never iuffering it to have any {Ironger Heat than that qf 
the Sun. The longeft time he ever let it reqiain in this (ieat 
was Twelve Hours, and the ihorte(^ time about Four Hours ; tha 
damper the Wheat was^ and the longer intended to be k^t, the 

K z mort 
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thctcfore*in'Aac that ^^oiild produce ereiy Year, 
without any Expencc, Eight Bufhds, wouM be 

thought 



* * ,- ft. 

t * / 



more Drying it requires ; But^ipw to diftingui/h nicely the De- 
grees, of pampncfs, and the Wumbcr of Hours proper for its 
Contihuahce upon theKiln^ he'-faidVas anArt impoiiUe tobr 
karnt by any other Weans than 4»y Praflice. About Three or 
Four wd Twenty Y^ars >ago> Wheat being at Twjelve Shillii^» 
a.Buihel, he had in his GranajHes, as I was informed^ Five thou- 
sand Quarters' of dry'd Wheat; none of which colt him above 

Three Bhinings a Bufhd. ' " ' 

' This dr^'d Wheat was dteemed by the L9nd$n Bakers to 
Work\ betSter'ithaii any new Whm^t that the MaikeU affiorded* 
His Specalation^whicb put him upon this Pro^edt, was^ that ^twas 
only tlie (uperfluous'Moifl'urebr the Grain that caused its Corrupt 
tion, and made it liable to b^'^atcin by the Wevil ; and that when 
this Mdiftiiri^ wat$ Atf^ out/ it might be kepf iweet-and good 
for masyydips^ and that^tfae ^fsft of all Heat4)£ the fame De- 
gree w^ thef^wne, whether x^ft^e^traw, or .of the Sun. 

As a pKoofy Ke would Ihew, that every Grain of his Wheat 
would gWw after bdng k^pt Se^en Yeai^. 

Hewas-a-iiiof^fihcere ^bntfft Veoman, who from a fniall Sub- 
dance he began withy left: behind him abbu^ Forty thpu^d 
Pounds; ^ gf^sue^ Part wWeaf was ac4uire4 by this Drying 

For Ac riana-hoemg they ufe Hbes <ii Four Inches Breadth, 
very tibin, and well Heeled : Their Thinnefs keeps them from 
wearing to a thick Edge, and prevents theNeceflity of often grind- 
ing them. Such Hoes are in ITf<i .with fome Gardeners near Lon* 
don. They need not be afraid of drawing thefe Tittle Hoes acroft 
the Rows df yoting Wheat to take out the few Weeds that come 
th^rciiiiittlte early Hoeing \ for whilft theWheat-plants are fmall, 
5t* may lye an Advantage to cut out fome of the Wcakeft, as they 
do of Turneps; for I pcrcHi^e thcfe are oftencr too' many Plants 
than too few. But the thing that caafes the grealeft Trouble in 
cleanfmg the Rows, is when the Seed is foul {i. e. full of Seeds 
of Weeds) : Therefore I deanfcmy Seed-wheat by drawing it on 
a Qoth On a Table, which makes it perfcftly clean; 

This- Hand-hoeing fhould be performed about the End of 

March J or Beginning of Afril^ before the Wheat is fpindled (#. e. 

run up to -Stalks)'; and if the Weather be dry enough, you may g© 

lengthways df the Ridges with a very light Roller to break the 

Clody of the Partitions, whereby the Hoe will work the better^. ' 

* If there ittouM afterwards more' Weeds come up, they muft 

not fte fdfcred to ripen ; and then the Soil will be every Year 

'freer fit)OT Weeds. 

' Thjs 
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thought an esctraprdinaiy profitable Aciie ; but yet 

a driU'd Acre^ that produces Sixteen BuJQiels of 

: Wheat, 



This Hftiid'^hoeing of the Rows fiioiild be done at 
time, Uiough it happea, by late Pfauiting, thst theHoKe-hioe 
has not gone before it t lor it may be» that the Weadier hsU 
kept out the Horie-hoe; and the. Earth may not .be .dry deep 
enough in die Intervals for the Hoe^plough, boi deep eaeugh in 
the Partitions fdr the Hand-hoe. 

And the.Expence of this Hand- work on the Rows would be 
well anfweredy though there fhoold not be one Weed ia^them^ 
and fo it would be» if a (econd'Haiid'hoeiag iMewifieflowed on 
the Pairtitions of every Crop of Wheat not fufpcded of being too 
luxuriant. •?'"■* 

If after the laft Horfe-hoeing these ihould be oooafiott for an- 
pther Hoeing of the Intervals, where die NarroMrae&: ofithcm^ 
and the Leanmg of taU Wheats make it dif&oidt qr dangifrotts to 
be per^iomied py.theHoe-ploi^h; a. ilight fhaUowlHoeii^ may 
be performed therein by theHand-koe with Eafe-and 8afety»ara 
very fmali Expeitf e, whidi wovld be^iiiq'o than dottUy repiJd in 
the following Crops. .v 



• >•. r»» 



IF any one doubts of thc£llicac^ of thus paniging Wheat^ 
it can;;t qoll much to msike jp^'6per^Tr«ls. But then Care qmiO: 
be t^keh, that the Trials be proper. I do not adviie any one to 
be at theJ|;fpenQe pf , my, Iwiftrumepts for that Purpofe, but t^ 
imitate them in pulverizing, and sill oth^ directed Operations 
by the Spade and commonj(:^a^ His Ridges of Experiment 
need be no longer than Six "Feet. * Triftiead'of a Drill, make u(e 
of a triangular Piece of Wood, Seven Feet Ipng, and Four or 
Five Inches thick, with one Bdg^ pf which inake Chancfs, and 
place the Seed regularly eveii into tb^m by Hand, and cover it 
with the fswi»^ Piece of Wpod ; feut if the Earth be fo w^tj as to 
cling to the PJe^e, then na^kc ufe qf it only as a Ruler, wnereby 
tP make theChancls ftrait with a Slick, 
. Let fpme of the Ridges ha,ve dpuble Rows, otters treble ; a|ui 
let fomehave trebre 'Rows' half-way, and leave out t)[ic' iniddle 
Row in the other Half^ to (hew whether th? double Row or the 
irebje Row produce a better Cr6p7 .' ^. 

Then fqr |he Firft tirfie of Hoelni^ Jhe Spad^A^uftwork widi 
Its Back tqvvards t]ie l^QwJ . The Second timi,. in , turning the 
Earth to the Row,-' the Spade*^ Facp'n\uft'be towards it^ "Thefe 
T^ov and feyeral otherftcwingitto^d . l)c deep 
RootrwJ^rge '{arid the Hojang is lieat the Pl^sV, the Spaae 
rouft gpjfliallpn and heith^; ^ejatb n^or the %|:orit,itfuft 
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Wteatj with: Ac Ei5peiiqe%n3f Ten nor Fiftebft Shit 

iiDgs^j itfeatiovo axThirdPapt^fnordprofital^le.' *' '« 
{y-^^'^U I don't 

bfe'tcnfasOstdieftdwr jexc^ WkviDihe Batth isieniied towards it; 
aod tbnxiheiFatekivft.be alii(ra79,fcowaird» it| 6uti for:'^« reft of 
the M^<H¥^iii^t, t^ Spade.. ihoiild work with^its Fac^ towards 
eBeoi3^oi^eriof<.tiie&idsof«theJticferval8y that .'the fdwer of the 
Roo^sanyHM'Cftt bjf^and; the ntowiof them lemdved) and cover* 
cd again. Let the Spies be thin f0r>t2ie betterpalveriaing of the 
Moiddw :. T.faeJialul-4oe-Wi}l faatiimes be afeful in. the Inter- 
yalsi a»wdlaim«;hePartitibii8. >' *'- 

Foupidi-'ffive-^rehes of LafaBd^Buiyiuffice fbiH lnUdcmg proper 

' The Expence of this will be little, though perhaps Ten times 
•more'lliaD thaDwhicb is done bf the proper Itiftrtioitots for the 
AmePtaDponicuoBf Land; : " ^' ' ' ''^r 

' Bue ljp»«ft ifivie this Caatieav • thaenOf'Piut of it bedone out of 
the.R«aohi^f^«)k.M^er'i %^^!i ibr: 4C it ihoildr he isa>K exped 
to b&';difap{teaiited. . • o ^ i 

: rTibe^ri^h^'tlie Liandy the>thiiwav4&JDiail he planted ^prevent 
the lodging of Corn. • ! « - 

The Mailer ought to compete the Quantity of Seed, due to 
each Pcrch,^ at the Rate, of Five or Six Gallons to an Acre, by 
;W«ghin|^ fef ! as I have AeV^rn^^^^^ /. 

• ' r cannot' cbmmend m<?re thai Two Partitions in a Row, or 
tiorethindni^ wh6n ttfe Iticerififls ai*e hairowj beClufe the 



tviiai'idii^r? ' " : • ^.. ;•• '- \;- •; ' 

:' ft»dMreiit;M^^ I tMhk* ;rto^'. proper wlietto^ the 

BxpefimenV ajnd .the" moft improper forCorii h bah-ea Land, at 
theb^ft br%s thelakefc.Crojps^ *;; ' '■ V. * 

.ToF aifcertain the Quantitvof^heCrop, take aYatd in the 
Middle of a Ridge, an3 weigh it^ Produce. • . 
. Every Yeaf^J^ave pne Ihteryaj unKo'd, to pCroVfethli' Difference 
of. that Siie oT a dbuble or treble '^bw next to if, from the other 
nSSde'iie^'fo/tiVhoM Interykt:;*^'^ •'::;; •:^ " 

Brft it"mull%e noteify thai the Sjpiade db^h not ^ways J)Ukerize 
fi) much a&. the Plough, or Hoe-ploygh; therefore there may be 
occafioiilbr mor^ Diggings' than i^nWewou^^ be of'tlorfe-'hd^ihgs. 

* Chie of 'the'Qhfervatibhs that put me upon Trials of wide In* 




^^iiJlcifviA'TKiriicps, "tlie Rbtt^^s Thirty Inclieis aifiindif, at. the 
Proper S^aloPi ^d (wice hoed, with ft fort of Hoife-noe con- 
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trived for diat Vutfok (but nothing like that I have defcribed)! 
the Drill, beginning next to the Barley, left an Interval of the 
iame (30 Inches) Breadth between the Firi^ Row of Turneps and 
the fiarley, which, being (own on large Farrows, came up in a 
fort of Rows, as is common for Barley to come when fown on 
fach wide Farrows. This Interval between the Barley and the- 
Tnmeps had the fame Hoeings as the reft, and had this EfSe£t om 
the broad Row of Barley next to it; ^%. Each Plant had ibsmy 
Stalks; it was of a very deep-flduriihing Coloar, grnxr high, tke^ 
Ears very long, and, in all refpeds, the Bartey was as good as if 
it had been produced by the richeft Land. The next Row of' 
Barley had ibme Iktle Benefit on the Side ntjtt to the fbong Row ; ^ 
hot allthe reft of the Barley, eithn* by the too^ late Sowing of it; 
the Poverty of the Soil (not being in any fiuuiner. dunged), of 
elfe by the Coldneis of the Land, or Coldnefs of the Summer, 
or by all of thefe Caafes^ though pretty free frcmi Weeds, was 
exceeding poor, yellow, low, thin, and the Ears were very (boit 
and £mali. 

I intended to have taken the^exad Di£&renoetheie was hetweni^ 
the Fioduoe of this outfide Row, and one of thoTe that ftood eat 
of the Reach of the hoed Interval' : But I was ditfiippohited. by aijr.' 
Neighbour'ir Herd of Cows, that in thtf Night broke in juft befbse 
Harveft, and eat oS ahaoft all the Bars of the rich Row, doing 
very licde Damage to the r^,^ except by tseading it«. It maft be 1 
from the difterent Taflcsr the one bemg fwee^ taai the other bit* 
ter, that they make their filedion to eat the oii^, and lefufe die 
other. ...... ^ >. 

This accidental Obfervation was liiffidcnf todemoaftiate ihfl' 
Efiioicy of deep Hoeing, which I look upon as fyncmymions to*' 
Horfe-kodng. 

I immediately fet about conMving my limber'd Hoe, findmg all* - 
other fotts inCdiBdent for tlie Exaflneis teqimed in this; hoeing 
Operation: Thofe drawn in any other maaAer,- when theywent*^ 
too ^ from the Row, and the Holder wenc> to lift the Plough 
nearer; it would fly bacic again, like the Sally of a Bell, and go ' 
at no Certainty, not being fnbjed to the Gaidance of the Holder, 
as the limber Hoe^ploiigh is. The Mthaeimas, following I hegan. J 
nty pvefent Horfe-hoeaig 'Bahene; which hassever.yet deceived' t 
my £x]j>edtations, 'wheni perforated acdoedibg td/the Dirtdtions I • 
hatvegi«ien.asiy Readers. . And the PraSice.tif ;this' Scheme ptsnees^: 
the Adrai^age of deep'Hbeiagy bfthe £d3s oif thC' Ridges and ( 
Ifften^^k ; for there^ whtlftiihetir&dt^ihgCatd^ go bn thcHeadland; 
thor is. higher, ^Fuirows arfc iballbweiv and did Corn of the ^ 
Rows is'uWays there viiibiy poorer in p^opbrtioa to tbaiShal-*' 

lOWQCISi •'--« .-j.^»^.4 — ^ ^.-. i. ,.. 

'Jlii»ther Proof of the Dif&rtfmfetheite iLbetwom deep Hoeing 
aikdftiaUoWf isin ^he Oardeav.'whcre a Iqwirei P^xch 0f .Obbages*. 
tio Rows of which are Three Feet afunder ; the middle Row of 

K 4 them 
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them having. -li^e Intervals on each Side of it deepljr and well 
d4ig by tKe Spade a( the fgme proper time, when the xt?L of the 
Intervals are Haadrhoedjthis middle Row will (hew the Difference 
of j^hofe Two Qperations : But in this muft be obferved wliat I 
have here before-mentioned, of turning the Back of, the Spade to 
the Plants^, to avoid the total removing them, efpecialty ia very 
dry. Weather.. .. 

\ Th s Experiment hl^tb been tried, and always fucceeds with 
every one that, has made the Trials. 

.3ut before any one makes his Trials of foy Fieldrfcheme, I 
would advife him to be Mailer of the Treatife, by making an 
Index himfelf to' it : This will both dire£k him in his Proceedings, 
and Ihew him .the Raihnefs of thofe» who go into the. Pradtice of 
niyHufbai^ry, wichoilt the neceifaryPreparation i for they that do 
{q now, feem to adl as rafhly, as the^ ^t went into it before the 
Tiicatife was^ piibliihsd. *Tis reafonable to prefume, that fach 
their Pra^Uce.miift be cither different from, orcontrary to mine. 

This Index may be alfo ufeful for difcovering Pretenders by an 
Examination, without which, Gentlemen are liable tobeimpo- 
fQdt>n by them; aa I am afraid too many have been ; foramongft 
all thofe who have undertaken the Management of my Scheme 
for Nobkmen, or others^ I dedaie I do not know onePerfoi^ 
that fuffipently undeiftandsit: There nay be fome who have 
feen, or perhaps performed, fome of the mechaI^q^ Part ; but I 
don't think it can be properly performed without a thoroughEoiow- 
lege of the Prmciples, which cannot be expected of foch illiterate 
Perl on s; and yet is neceffary for the proper A pplicadons in differ- 
ent Cafes, witich emmot be difliogu^ed by Pretenders: There- 
fore, until the Scheme becomes, common, the Man^ement muff 
be under the Direction of the Mafter himfelf, or of one who has 
paS his Examination, and ir faithful. 

;To the above Trials 1 here add tltt' following, tether with 
foine^jAleerations-of the former. 

. Gentlemen who can get die Sm^nta. Wheat, I advilf to make 
Tnals of it in ffiigle Rows, of between 17 and 18 to an Ac^e, in 
this Method ; there bdng no Partitions, the Interyalb will be of 
tbaiome Width as in the Ridges o£ 1 4 taaii ^Acre, that havePar- 
titrons of Tep Indies. ThasalflMftaH the Earth of the Ridges 
may be pulveri^^d.by die Hoe- plough in the Field, or by the 
Spade in this Trial ; and very little Hand- work will he ivecdTary 
for eleanfing o«t the Weedf that comeiii'theRowsy^and-on each 
fide of them; The Land will W the fitter for a fucceeding Crop 
of 'Wheat with leis'Harrowing.~' -Bot this muff be Qbferv'd, that, 
in'i:egard to^i hard frpffs in Winter, and very dry Weather in 
Summer, the alternate Hoeing defcrib'd in the Chapter of.Tur- 
neps may be proper^ left the little Eafththat may be left for the 

Jtow to 4and on, when &e: Furrows are tum*d irom both Sides . 

■.•"^ - • . . . . , , . . , ^ 
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pf it, iliooI4 not be fnlfiaent kq fecure the Roots from the Itijimes 
that may happen to them by b^ing expoled either' to l^roft^or 
Prought oil both Sides of the Row at the fame time. _ ' ^ V . 

In the Field, when the Ridges are all 6f cin equal Bmdth, thf 
beft way .is to plant Two of the fingle Rows at once, by fetting 
the Two Beams of the Drill at the fame Diftance afonder, as each 
of the Ridgei is broad i and the Beaft tl^at draws it moft gp.lof 
the Middlie of the Interval, planting ^ Row on each Side of ^^ 
but if the Ridges are very unequiil, the Qeait (a little Horie i^ 
bell), that draws the Prill mufi go on the Topof a Ridge, plant'^^ 
ing one Row thereon; and the Drill for this Purpofe is the fam^ 
as the Turoep*drill, except that the Beam-ib^e, ^ Seed-box, and 
Spindle, are the fame as thofe of the Wheat-drill i and *tis but; 
to take off from the Wheat-drill one pf iu Beams,, and place it 
in the room of the Beam of the Turnep-drill, apd placing; th6 
Crofs-piece.of the Turnep-beam (fee Plate 5.) on this Beam, and 
alfo a dioit Wheat'hopper to be drawn by tl^e Tumep-iilandardsy 
fetting the Wheels near enough together; i.i* as near as. the; 
Wheels of the' Wheat-drill are, I mean thofe which pUnt Twq 
Ro\^a# ^-jTT 

Two Gallons of Swtyma Wheat J, ju^ge will be Seed fuffidenj^ 
for an Acre, efpecially if planted egrly. 

Planting one Row upoi^ a Midge, I think is the mpft adyaa«^ 
tageoms Method of al) ; but, not being able to get any Smyrna 
Wheat (tho* I have been often promifed it}, I have made no Trial 
of it ; and I do not believe the Plants of any other fort of Wheat 
are large enough lor fuch fmgle Rows. 

I. am nOt^quite a Stranger to this Wheat } for I have feen the 
Produfl of it, both in the Garden, and in the Field, above Fprty 
Years ago. 

I am now making Trials, in order to know how much a fmgle 
Row of White-cone Wheat will exceed half a double one : For^ 
this Purpofe, I caufe pne Row of the double, with the PartitioUy 
to be dug out with a Sp^e, in Part of every Field, Two or* 
ThreeYardft in a Place ; Thefe J intend iball be ho'd as tl^ double 
Rows are; and where the (ipe-plough doth not reach, the Spade 
ihall fupply itsUfe. : : , 

I do not exped this iingleRpw will equs4 the doiitjle Row } 
bpt I am in no doubt l^ut th^t it will produce mpre Gr^n than 

half a double Rf)W. 

I^c»|i't tellwheiher the fpr^ pf Cone-^wheat t)iat /<^tids , out 
little Blanches p|i each fide of the Ear, might |iot fuccecd t(^-% 
r^bly well ii^ fingle-Rows ; ibr its $ar is, wl^en well nourilh^> 
larger than thp E^r ^i ^ ^hite-cone ; tho' not near fo large a« 
that of the fiiwyrw^. . / 

Another Experiment I pr^ppfe tp be made as a Tria) for the ^. 
mbi^OQr. of fu€)i iccptiqu ipenilem^iii whq may doubt the 
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I don*t know tKat I ever had an Acre yet, that w^ 
tolerably weU managM in this, Manner, but what 

piXKltic'd much more* 

CHAP- 



••'I 
* 



IViiA of what I haVe related in p. 17, t9. conceming the 
ivbqd^rftxl ElMEt 6f ' de8p Hoeing. Iii a Field of very poor old 
decayM St. Foirf, let Two or Three Perthes be hedgM in, in a 
f^tiai^ Hece, and Two, Three, or fliori* Jntenrals, of Thf^ oi* 
FbUr Peiet wide each^ be well pulveiiz'd bf the Spade, leaving 
ftetwoen ivery Two of them. Two ot Three Fict of the St Fdin 
iknihored. Begin this Wotk in Sommer, and repeat the Hoeing 
pretty 6fti^n, obi^nring the Rales I have laid d«wn for hoeing 
fh); Intervals of Wheat. Let not the Back of the 8pade be turn-- 
^fo wards the unmov'd St. Foin, from which it throws the Earth 
at the FirH tM¥ df Hoeing ; which is conorary to the Firft Hoe* 
ing of' Wheat with a Spade ; becaafe there would otherwife be 
BitDgcr of moving the Wheilt- roots ; bot there is no Danger of 
moving the St. Foin Roots, unlefs you wholly dig them- out: 
Therefore die beft way fi>r this Hoeing is to dig with dierBack of 
the Spade towards one or the other End of the Interval ? This €ut» 
off the fewell Roots, ^nd coders th^ mod df them, and fflaf per- 
Mjps be fometimes^ beA^ for Wheat alfo. When the Earth is tunt*d 
towards the St. Foin' Rows, the Spaders Face wiU be towards 
Acm of courfc. 

Be fure to leave Four or more Feet nnteudt'd next to the Hedge 
dxat bounds the Piiece^ to the end that the f ncreafe of the ho'd 
St. 'Foin may the more plainlv appear by comparing its Plants 
with thofe that are. not hoed. 

' If the Plants are very thick, ntake the^ thinner on one fide 
of in Interval; and, on the other fide, let them remain t\ikkJ 
You will certainly find the thin Plants th^ wOnderliilly Incf^fed 
ih a Year or two, and the thick ones in proportion s and alfo the 
natural Grafs, and all other Vegetables that grow near io the 
Intervals 'when they ate well pulverized. lam confident mine, 
thus n^anag*4 by. Ploughs, increased fome to an Hundred, fome to 
a Thoufahd tthfes the Sitethtywefe of before i>hat Palver aMo. 
'AH the Medrods I have here and elfeWhere deferibTd f^eo: the 
Field, ,1 advife to be tried in thefe few Perches for Experiments. 

T think fome of thofe Ridged thereon one Eiki is to ha no- 
naged differently ftxttn the other End, (hould be longer :thafi 
^t'Fbet; elfe- the Roots of ^e Wlieat and Weeds may for lok, 
irtt^'draw Noaiifhhient from one anbtiher in the Middle of ^tii# 
Ridge, th^t the Difference of the Managements may not fo phiJa- 
lylSeT^eh as when fiie-Ridge is longer. *■'>•-■ -i- . .^..A 

The few Perches of Lkndwl^r^on am^^f tk«tpii^(A^4 B^tpik 
ritnehts are to be made, ihould be bounded in with dead Hedges; 

and 
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Qf Smut TIN ESS. . - 

SMUTTINESS iswhen.theGrwisof W^ 
inftead oF Flour, arp full Qf a black, ftuiku^ 
Powrder : *Tis aDife^fe of WKcftt^whichl don t know 
is ufual any- where but ih * cold l^orthem Couptncsi; 
for it it had been common ini^^^^^ or Jtaiyi tjttctp 
would probably have been ^nie,Word to exprefrit 
by, in ' thofe Languages, as well a$ there is for theBligfa^ 
I take 'it to be caufedby cold we(Sumi7ierSi un^j 
was con(irm*d in thiji by feveral.t^JantS: of yVl^t, 
taken up when they vfere ih Grif^ in the SprijQgytami 
plae^a ip Tr6ughs' in my Chamber; window>^ S 
fome. of the Ropts jfi. Water.; ' tfeefe Wheat-piaijtS 
feiit !up fevera/ ,E?fs each ; . Wt ^t; Harveft,,, e^eiir 
Grain was fiputty ;. ,and I obferv^d^ . none of the 
Ears ivtr . fent, out any Bloflbm : This Smuttinels 
coutd hot be from any Moilhire tjiajcdefcendcd.upon 
it, ..but from the Earth, ^ >ylii<;ii ; dw^yj^ kcpt/Vcry 
nipt^^ as in the ^forefaid. Mint ^Ei^ The 

W^H^at-plants * iti the Fieid, from :wienc.e t^ wetp 
taken, brought very few fmutty Grains^ but brought 
much larger Ear's than. thefe. ' "' *w 

'Whatfoever the Caufe ("iJLbe, there are but Two 
Remedies propofedj and thofe are Bipming^ and 
Ch^geof Seed. - ; , / . ! 

' Bnning of Wheat, tp cgre or prevent Sjnuttmefe 
"(as K have been^credibly infornx*d;, was accideatally 

ahfd fliould not 'be fihiSrtd Within Thrte' or Four Poles' pF i live 
l^e-orTxee. ' > : ?' ' - ^- ■:- :'? '•'- -•'•-•.-•• 

Th^Three Ikiftrttffi:);!^ H» be u£b(( in ihckvncxpatAj/t Ttkh, 
are, the Spade, to fupply the Ufeof the Plough and Hoe-plough ; 
the Hand-hoe; and a Rake, inftead of Harrows. 

{d) Thtf laifgeft-graani^, 'ploi»p/ fat Wbcatv islnore Mable to 
Smuttincfs, than Onall-jrain'd thin Wlkiifr. • ' - ' 

dtfcoverM 
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difcoverM about Seventy Years ago, in the following 
Manner ; viz. A Ship-load of Wheat was funk near 
Briftol in Autumn, and afterwards at Ebbs all taken 
up, after it had been Ibak'd in Se^-wafer ; but it be- 
ing unBt for n^aking of Bread, a Farmer fow'd fomc 
of it ;n a Field ; and when it was found to grow v^ery 
^i'cll, .the whole Cargo was bought at ialow Pricey 
ihahy farmers,, and' all of it fown in different PlafccJ. 
'At; the following Harveft, all thp Wheat in Enzland 
liappeh'd to be fmutty, ejtccpt ihe t^roduce <h this 
brined Seed, and th^t w^ all clelitn, from SmutQnefs. 
Ti^his Accident has beeh.lbfBcient tdjuftify thePraSicp 
•6f Brining ever Tince in all thp adjacept P^rts, and iii 
Wft Places \nE,ngpinl ; '^^ '.' 
'I khewTwio Farmers, whofe Farms tay iritepmix'd; 
'thcy-bought the fanie Seed together, fropi a very 
^gbod Change cif Land, and piarted every Load be- 
twiit them' in* the Fieli The bldeft Farmer believ'cj 
Brihing to be but a Fancy, and fow'd his Seed iin- 
brlne'd ; the other brined all hisPart of Seed, and "had 
rtot a fmutty Ear Ih hisrCrop •, but. the old Farmer's 
Crop was very fmutty. 

. Wheat fbr Drillirig inufl: have no other Brine, than 
what is niade of purcSalt} for if there be 'any Brine 
cff Meat ^aniongft it (e% the Greafe will npt fulFer 
■^theWheattobedi^ enough to be driird, ' . ' 

If Sec;d- wheat be foakcd in Urine, j't will not grow; 
'ot if only fprinkled with it, it willmoft of it die, 
tinleft planted prefently . 

The moft expeditious Wjiy ^^f brining "y^heat for 
the Drill, is to make a. very ftrohg Brine ; knd when 
the^'Wheat is l^d 6'n an Heap, 4>"nkle or lave it 
therewith ;. then ^urn it with a.Sbpyc^, and lave o» 
more Brine ; turn it again with a Shovel, until, by 
inanyllq)ctitions of tWs, the Wheat be all equally 






^ . (f )^ Utinc^lfo makcsthe Wheat fo grcafx, that it will not be 
dry fwne enough %q ,\)^4rillp4, ., 
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Wet;" Next, iJfi: bn Quick-liine through a Sieve j 
turn the Wheat with a Shove], and fitt on ihon 
Lime i repeat this Sifting and Turning manyr dmes^ 
which will inak^ it dry enough tp be driird inime? 
diately ; and this has been found fufficient to prefein^ 
tinhifeftcd Wheat froni the Smut in a bad Ycar^ . tKg 
Seed being changed. . ,. 

To dry it,^^we ufe (//Quick Time (that is, .un-? 
flack'd), whicH", beaten to Powder^ and fifted therepnj 
confines the Brine to the Surfaces of the Grains, and 
fufFers none of it to be erfialed by the Air : But 
wheh;Lih:ic has been long flack'd» and is. grQW 
weak, 'tis unfit for this Purpofe. . -^ -.•:.. 

Smutty Seed; wheat, thoV brmed,\ wiU produce i 
fmiitty Crop, uhtcfs the Year prove yeryfavoural^j;^ 
For *tis to be known, that favourable Years jwUl 
cure ': the Smot, as unkind ones will caufe it ; ^fc, 
befbf fe Brining was ufed, and the bad Years hadcaufed 
all the Whea'^^ in England to be fmutty, they mdl 
JiaVe brought their Seed from Foreign CouBtrics, c^ 
mever have had any clean Wheat : Therefore *u% cerr 
tain; that kind Years will cure the Smut : *Tis there* 
fore to prevent the Injury of a bad Y^ar, tl>at we 
plant cleM Seed, and well brined, j^ > j 

'*But of the Two Remedies aaajnft Smuttinefi, , a 
proper Change of Seed fome think the mod certain-- 
A very worthy Gentleman, afli^res me, that f;ncf 
he has found but a Place that ai^otds a Change^^ (^ 
Seed proper to his X^and^ which is for thefe Ten 



. V • 



' f/) B*>^ if this Moth not afford Powder enough, the Plec^ 

kiuft\ be flacked hnnicdiately before ufiag ; for lir the litiie liii 

long after, it is Slacked (efpecially that iMde of Chalk)> ii wiQ 

befi^ooie weak, and lofe jnoit of it$ drying Quality. " .. . i : 

Some Farmers ufe only to boil theibrongeft Qu^ck-lime in )^|^ 

ter» with which, inftead of ^rine, they fpriiucle ^ thou* Wheat, 

aflirming it to be as effeaual as that for preventing th^Smu]^: 

But thb not being widiin the Compafs of my own Experience, 

{ amdoi^ttlof it^ y^ I mfh h nftay be fbuiid effeAaal»'bttcaiifiB 

it would fav^ Trouble \9 the Sower» and more to the Driller. 

Years 
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Years paft, he never had a fo^utty Eap ia any bf^his 
Crops rand he never brines nor limes it), t^o*'^ 
other Wheat hkVe bpen often fmutty. tfifoughpujt.^tv 
Neighbourhood, every wet Year, tho* . brinedr^iand 
limed. He fays^ tl^e Perfpn who furnilhes him wi^h 
this Seedy is very curious in changing' his Seecl j^IiQ 

cveryYear. ' '* ;-.^ ..-- : /-;^ 

Thi^ ^ves a Sgfpicion, that our drowned Wheat 
atBfTJIf^/mightpoaibly be Foreign; and then might 
^6t have been finutty the next Year,, tho' it bsd 
not been foa}c*d in the Sea-water, "^ , ... 

' The Wheat (own jby the T\yp Farmerj ^rorc^ea- 
libtfd- might be froni a gcfod Change of Lander rfcyt 
the Seed not changed the precedept Year ; and then 
it Imight be no 'mote infeded, than' what tliq JEirine 
^d^Lime did dure.' * ". _'. ; 

":^Xo know what Changes are beft tb^||revent Smut; 
|:loefs of Wheats we muft confqlt ' the ' ^^^^ 
riehc'd J and they tdl us, that the ftrong Clay La^jd 
li^flrto'be fent to for Seed-wheat, whatever fof^ of 
tand i^ be to be ibw'd upon ; a White-clay is ^^Qod 
Change for a /itjed- clay, and a^ 'Red for a Wnitcu 
That from* any ftrong Land is better than f^ oln f 
light Land ; and the old Rhyme is, that Sand is a 
Change for no Land. But frbflawh^fever Land, the 
Seed be taken. If it was not changed the preceding 
Year,' It may *^ol!ibly be infected ;' and then there 
ihay be Danger," thb' ' we have it .imfnediately ;from 
tofevef fb proper a Soil.* . ' . 
*' The ftrongeftdbjeftioh that his'^been yet made 
^ainit conftant annual Crops of ViTheat, is, .that 
thofe .Grains of the precedent Crop which happee 
. to Khed, and grow in the following Crop, will be 
in Danger of Smuttinrfsj for want of changing thbfe 
individxial Seeds] ' • 

AH I cian fty i^.Anfwer is, that during thefe jpiye 

Y^rs, which is aU the- time I have had thefe an- 

niiai Crops^ this* objefted Incanvemta<;,e never h^ 

2 hap* 
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hqppen'd to trje, event when a proccdcnf Cfop, h^ 
been fmiitiy. V . ' . , " * 

TijeRcafon I t^jce tc^ be» that, a Crop very. <?arj[y 
planted ^ npt fo apt to be (mutty ; and if it be vm 
planted . :early-^ the^Craii^s that ar^, ^ed^piY» ana 
are kilPd* before, or at the time of planting thf 
next Crop* This Javes a ;Crop ioiloiripg # foiM tty 
one. (which is^vf ays occafw^ t>y1)a(l^eedj| pr^a? 
Ordering); apd; when the former. (irf^ was plaptVi 
wiitli .gopd ^ Seed' vfdl Ofder'd, the ftattfirM. Qraiiw. df 
that: 'fliay produce cjean ; Wheat the Spqdnd Yearj 
and' /tis, very unlikfiy, th»|t ahyJ. Breed /of." tlieie 
Grains ifbould remain to grow in ihe Crop thf 
Xhiii^ycar/ ; *^ ; 
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M't^E AT ^:i«;, Slighted at Two Se^fons v Fi^^ 
. ^when in. thp.Blpflbm ; and!, then itsGenera- 
QQn is prevented,, \ and many of ^ the ^ Hnfks are 
4mpty ihihisi Ear^ the grains not being impregnated, 
Secondly* Wheat i&.bjightcd^ vfh^n the Grai^i^ 
axe brought to thp , time of their Maturity, but are 
fight,, and (rf BttleYalue for making of Bread*; be- 
cawfe they are not well fill'd with Flour. / 
. The Firft cannot, happen in England hy the Froft| 
becauie the Winters do not fuffer it to grow Iq 
much, as to come into Bloflbn^ before, the Month 
of yun0 ; but they are Ipng continual R^ns that rot 
pr^ chilly the BloiTomSf.and ^prevent their. Ferdfity^ 
Yet this , is what feldbm/ happen^ W apy jgreat der 
^cc. .Wheat th^t grpws in open. Fields has fomc 
Ad^vaht^ge from the Wind* that di0odge$ the Water 
;. . teoner 



S>6ner firoA the Ears, than it can do in (heltr^ Places $ 
atid Lammas Wheat does not hold the Drops df Rain 
lb long as the Beai'dcd (ot Cone) Wheat, which 
received very great Damage by diis fort of Blight in 
the Year 1725. the like never having been heafd ol 
before. . 

\ The Second fort of Blight, viz. from light Ears, 
ir that which is moft frequent, add more general : 
This brings the greateft Scarcity of Wheat* The 
Caufe is plainly ^ant of Nourilhment to perfeft the 
Grain, i)y whatever means tlat Want is occafion'dV 
^ Several Acddents kill thePlants, or injure their 
Hfealth, and then the Grains are not flird; as 
Lightning, the EffeAs whereof may be dbferv^d by 
the blackifh^pots and Patches in Fields df Wheat, 
cBecially irTTucIf Tears as^'havc' more oT Tt thaii 
ufual. Againft this there is no Defence. 

The other C^es of the Bfight^ which are moft 
general, and do the moft Damage, may, in ibmc 
meafure, be prevented. 

One Caufe is the lod^ng or falling of Com ; for 
then the Stalks are broken near the Ground, wbeceby 
hiany of the Veffels are fo prefsM, that the JiicA 
cannot pafs them ; and then the free Circulation 'is 
hindered ; the Chyle cannot mount in fufiicient 
Quantity to be purify^d, and turnM into §ap ; the 
Defeft whereof makes the Plants become languid, 
and only juft able to live; they have Strength 
enough to linger on to the time of their Period, 
as^ in very old Age, but not to bring thtir Fruit, 
which is the Grain, to its natural Bulk, nor to fill 
it with Flour ; aiid the fooner the Stalks fafl, the 
leis and thinner the Grain win be. 

Hence it often happens, that when TiUagi,* 
Dung, and good Land have brou^t a Crop of 
Wheat, that in the Months of j4pri( and May 
promife to yield the Owner Five or Six Quarters 
ph an Acre, thetx in June it falls down, and fcarcc 

affords 
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affords Five of Six Balhels \ arid that perhaps is fo 
thin and lank, that the Expence of reaping and 
thrcfliing it may overbalance its Value. 

That the falling down of Wheat does caufe the 
Ruin of the Crop, is well known ; but what caufcs 
it to fall, is. not fo plain. 

And, without knowing the true Caufes^ 'tis not 
likely that a Remedy fliould be found againil, the 
Difeafe. 

I take this Weaknefs of the Stalks, which occa- 
fions their falling, to proceed from want of Nou- 
riQiment, want of Air, want of the Sun's Rays, or 
of all Three. 

One Argument, that it lodges for want of Nou* 
riflinrient, is, that a rich Acre has maintained a Crop 
of Five Quarters (landing, when another poorer 
Acre was not able to fupport a Crop from falling, 
which was but large enough to have brought Three 
Quarters, if it had ftood ; and this in the fame 
Year, and on the fame Situation. And 'tis very 
plain* that if one Acre was twice as rich as the other, 
it muft be able to nourifli Five Quarters better than 
the other could nourilh Three Quarters. 

Air is neceffary to the Life and Health of all Plants, 
tho* in very diflFerent Degrees.: Aquatics, which 
live under Water, are content with as little Air, as 
their Companions the Fifhes. 

But Wheat, being a terreftrial Plant (tho* in Win- 
ter it will live many Days under Water, whilft the 
flow Motion of its Sap gives it little or no Increafe), 
requires a free open Air, and does not fucceed fo well 
in low Iheltery Places, as upon higher and opener 
Situations s where the Air has a greater Motic^, 
and can more eafily carry off the Recrements from 
the Leaves, after it has ftiaken off the Dews and 
Rains, which would otherwife fuffocatc the 
Plants ; and therefore the Leaves are made fo fufcep- 
tible of Motion from the Air, which frees them from 

L the 
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the Dews, that would ftop m the Recremmts at the 
VificuU of the Lpares, but fliaken down *^ifl nourifh 
the Plants at the Roots : The want of this Motimi 
weakening the Wheat, *tis (as Anis^als in the Tike 
fickly Ca.^ are) the more un^le to ftand^ and the 
more liable to be prefs'd down by the Weight tyi Rain- 
water, ^nd inore unable to rife vp<*&gain whend«>wn : 
All which Evils are removM % the free Motion of 
the Air, which Ihakes oflF both Dews and Rains, and 
thus contributes to prevtnt the Ming (er bdgidg) of 
Wheat* . ^ 

A great Quantity alfo of the SuVs Rays is DftCcP 
iary to keep Wheat ftrong, and in Health % ahd in 
£gyptj and other hot Coiigtries, it is not fo apt to lall, 
as it is when fown in Northern Climates, tho* the 
Produce of the South be the greateftCtfJ. 

It may fee obferv'd, that every Leaf is itiferded 
into a fort of Knot, which prd)^ly deitvais tbfc S» 
CO be depurated at lAit Ve/iaiU of the Leavt»$, Hm 
then receives it back again for the NonriKbmefit 6f 
irke Plant, doii^ for thatPtorpofe the Oiffice c^ an 
Heart: But the Sun with hfe Rays fuppiies the Part 
of Pulfe, to keep the Sap m Motion, and carry «>ii 
Its Circulation, inftead of the Heart's ^fipk and 
i>iajhle. Wheat, being doiitbtiefs origimlly a KaiiVe 
tnf a hot CoUacry, requires by its Conftrtudon a doih^ 
fiderable Degree of Heat to bril^ it m ¥4t^&\6h, ; 
mi if nfuch of that Degree be wanting, the Wheat 
will be the weaker \ and whert the Sohr tLiys canilot 
reach the lower F^ts of the Stalks, nhe iow^ L^^^ 
and Knots cahoot do their Office ; for w^hR^i^ 
the Chyle tnw& mount higher befcM-e k be tnadt Jnte 
Sap, and there muft be then a greater Mixtyt^ of 
crude Chyle ircaa to the Gwund^ as by the whitt 

{a J This protes ihit die Crop doth not lodge on acca^t of 
its Sgnefs. 

Colour 
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Colour it appears (i). By this . means that Par|> 
which, if it had a due Share of the Sun's Influence* 
would be hardened like a Bone or Spring, for thp 
Support of the Stalks, for lack of that, becojnes 
more like to a Cartilage, foft and weak, unable to 
iuftaki the Weight of the bending Ear, which, having 
its greateft Impetus agdnft this Part, which is moft 
feeble to refrft it, it yields, and lets It fall to the 
Ground ; and then the Grain will be blighted. 

There is alfo another Caufe of the Blight 5 and that 
IS, the Wheat's coming too late into Bloflbm. The 
ufual time is the Beginning of June ; and if it be 
later, the Days Ihprten fo faft after the Solfticc, 
that the Autumn of the Year haftening the Autumn 
of the Wheat's Life, the full Time of its Pregnancjr 
(c) IS not accomplilh'd ; and then its Fruit, which js 
the Grain, becomes as it were abortive, and not full- 
grown. This time betwixt the Generation, Bloflbn>- 
ing, and the Maturity of the Gram, is, or ought to 
be, about Two Months. 

Therefore 'tis advantageous to haften,what wc can, 
(he time of BlolToming, and to protrad the time of 

(h) Ifut now I fufpe^l this to be aMiftake, it being more lik«'> 
]y, that the white Colour of the Rind, is owing to the Abfence 
of the Sun and free Air, than to the Chyle, as the Skin of thoie 
Parts of our own Bodies that are concealed from them, is whiter 
than of thofe which are expofed to them, though no Cbyle-veSH 
comes near our Skin. 

(r) Ut enim Mulierrs habent ad Partum Dus urtos^ fie Ariorn 
ac Fruges, Varro, Lib, i . Cap, 44. 

Menfe Maio florent; fie Frumenta, ^ Ordeum^ £tf qu^ fiintftmi* 
fits fingularisy OSio diebusfiorebunt^ ^ deinde per Diet 40. gran" 
defcunt Flore depofito u/que ad Mafuritatis E*utntum* PalladiuSj 
Pag. 114, 115. 

^indecim Uiehus ejfe in Fagiftis^ ^mndecim fionrt^ ^tfMeeim 
txarefcere, cum fit mafurun% Frumentum. Varro, Uh, i. Cap, 31. '^ ' 

But the different Heat that there is in different Climates, maf 
alter both the Time that Plants continue in JKoifom, and the 
Tyne betwixt the BloiToming and the Ripening. 

L 2 Ripening; 
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Ripening : And ^tis dbfcrvM, that the earlicft fbwn 
Wheat generally efcapes the Blight the beft, bccaufe 
it comes firft into Bloffom. 

Feeding down the Wheat with Sheep prevents 
the Blight, by doing what the Blight wouM do, if 
the Wheat fell down ; /. e. caufes the Ears to be 
light [a\ 

And we find, that thofe who praftife this Method 
of feeding their Wheat with Sheep in the Spring, to 
prevent the lodging of it, have moft commonly their 
Straw weak, and Ears light, 

Thefe, inftcad of making the Stalks ftrong enough 
to fupport heavy Ears, make the Ears light enough 
to be fupported by weak Stalks. They know that 
heavy Ears make the greateft Crop -, and yet they ftill 
hope to have it from light ones. 
- They caufe the Blight by the very means they make 
ufe of to cure it. , ' 

This feeding of Wheat much retards the time of 
its bloffoming ; and that it may blolTom early, is one 
chief End of fowing it early, to prevent the Blight. 
But when it is fed, what the Plants fend up next is 
but a Sort of fecond or latter Crop, which have longer 
to ftand than the firft would have required, and is 
always weaker than the firft Crop would have been ; 
and the longer time it has to continue on the Ground, 
the more Nouri(hment is required to maintain it ; and 
yet, as has been (hewn, the longer it has been Town, 
the more the Earth has loft of its Nourifhment ; and 

• 

[m) Heavy Ears never fall. If they did, that wodd not make 
them light. . V/heat falls fometimes whiltt *tis in Grais, and be- 
lore it comes into Ear; fo far are the Ears from cauiing it to 
.latt. This was proved by my whole Crop the laft Harvelt, and 
particularly }^y thfi Mea/ured Acre^ the Ears of which» tho' prodi- 
gious large and JMavy^ were none ofthem lodg'd, when thofe of 
town Wheat on the other Side of the Hedge were fallen down 
fiat, and lodg'd on the Ground. 

: confe- 
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confcquendy, the Crop will be yet weaker, and in 
more Danger of the ftarving Blight (b). 

The moft efFe&ual Remedy againft the Bligtit is 
that which removes all its Cafes (except fuch extraor- 
dinary ones as Lightning) ; as, 

Firft, fVant of Nourrjbment. 
' The Horfe-hoe will, in wide Intervals, give Wheat, 
throughout all the Stages of its Life, as much Nou- 
rifliment as the dilcreet Hoer pleaies. 

Secondly, ff^ant of Air. 

Air, being a Fluid, moves moft freely in a right 
or ftrait Line ; for there the feweft of its Parts pieet 
with any Refiftance ; as a ftrait River runs fwifter 
than a crooked one, from an equal Declivity \ be- 
caufe more of the Water ftrikes againft the Banks at 

\b) I am fore, that whenever Sheep break into my ^r^V^ 
Wheat in the Spring, it iei&Rs my Crop haJf, joil as far as they 
eat the Rows. There are feveral Reafons why Sheep are more 
injurious to drilled Wheat than fown : I would sot therefore be 
underftood to decry the Pra£iice of feeding fown Wheat, when 
the Tfaickneis and Irregularity of its Plants make it neeeflary : I 
have only endeavoured to ihew, that that Prance is founded 
upon a fiJfe Theory : For, if Wheat fell down by reafon of the 
Luxuriance of it, a Plant of it would be more likely to fall wheii 
fmgle, and at a great Diftance fVom every other Plant, than 
when near to other Plants, becaufe fuch a iingle Plant it [cofttrit 
pariSus) always the moft luxuriant; and I have not feen fuch a 
one fall (except Birds pull down the Ears), but have obferved the 
contrary, though its Ears are the lareeft. 

The Subject I write on is Drilling and Hoeing, and of what^ 
foever elfe I think relates to the PraAice or Theory thereof;' 
which obliges me to advife againft Drilling too thick upon any 
Sort of Land; but more elpecially upon very rich Land: For 
though I have no fuch Land, yet I apprehend, that a too great 
Number of Plants may overilock the Rows, and caufe them to 
be liable to fome of the Inconveniencies of fown Wheat ; and 
in fuch a Cafe, perhaps, Sheep may be rather ufeful than mju- 
dicial to the drilled Wheat ; but of this I have had no Expe-* 
rience : And if it (hould be too thick, it will be owing to the 
Fault of the Manager or Driller; but, I fuppofe, it might be a, 
better Remedy to cut out the fuperfluous Plants by the Handr ' 
hoe^ in the manner that fuperfluous Tumeps are hoed out . 

JL 3 the 
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the Turnings, and is there fomcwhat retarded ; and 
the reft moving no faftcr than in the ftrait River^ 
the */hole Stream of the crooked muft be floweff in 
its Courfc, than that of the ftrait Riven 

The Air cannot pafs thro* fown Com in a direfl: 
Line, becaufe it muft ftrike againft, and go round 
every Plant, they ftanding ail in the Way of its Courfe, 
which muft ftop its Current near the Earth. 

And the Air amongft fown Corn is like Water 
amongft Reeds or CMiers in the Side of a River ; it is 
^ ftopp'd in its Courfe, that it almoft becomes an 
Eddy -, and fince Air is about Eight hundred times 
ligluer than Water, we may fuppofciits Current thro* 
the Corn is more eafiljr retarded, cfpecially near the 
Earth, where the Com has occafion for the greateft 
Quantity of Air to pafs : For, tho* the upper Part of 
fjhe Wheat be not abie to ftop a flow Current of Air, 
yet it does fo mtich r«fc cvten a fwift one, as to 
flir6w it oflF from the "Ground, and hinder it fmtn 
peaching the lower Parts of the Stalks, where the Air 
s^uft therefore remain, in a nuinner, ftagnant ; and 
IJhe thicker the Wheat is, where it ftands prbmifcu^ 
cufly, the lefs Change of Air can it have, tho* the 
greater the Nymber of the Stalks is, the more frelh 
Air they muft require. 

But the confoted Manner in which the Plants of 
(own Wheat ftahd, is fuch, that they muft all opjwfe 
the free Entrance of Air amongft them, from wha^» 
CyVer Point of the Compafs it comes. 

Now it is quite otherwife with Wheat drill*d regu* 
larly with wide Intervals ; for therein the Current of 
^ir may pafs freely (like Water in a ftrait River, 
where there is no Refiftance), and communicate its 
Nitre to the lower as well as upper Leaves, and ca-ry 
off the Recrements they emit, not fuffering the Plants 
to be weakened, as an Animal is, when his Lungs are 
forc'd to take back their own Expirations, if debarred 
from a diffident Supply of frelh untainted Air^ And 

tbii 
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this Benefk of fre(h Air i& plentifully, aiid bretty. 
equally, diftributed to every Rovp in a Field of iio'4 

Thirctty, *PiK/ ^ ih^ Sun's R^. 
. Sow» Whegt^plantB, by their irreguUr Poftticw^ 
Qsaay he &ad to ibnd in one another's Light, for ^^m 
of which thpy are ajH: lo fatl« 

'Tis true t^ whole Field of Plants receive tiip (lam^ 
Quantity of Sunxbe^ms amoogft them, whether they; 
ftand confu&dly, or in Older: But tho*^ is a va4 
DifFcrence in the Diftribution of them ; for wnq OR 
the wry fcaft Share of B^^ms. is. obtained by thofe 
Fsrts which need the gccateft Share, in the qonfWed 
Plants. And when the eroral Parts, thatihould fup:-. 
pos^ die whole Body of every Plwt, are ^priy*d of 
theur dttsr Share pf what k fa neceffary to ftrc^ngtheni 
(iwiii, the Plants (like Anunala in che fame C^j 4r« 
uxiahfe to ftand« 

But in driird Wheat, where the Plants ftaj^d in 9 
regular Order, die Sqn-beama are Biore duly diftri- 
bured to all Part$ of the ^^lants in the; JRaoks ; for 
wluck Way foever the Rows, are direifled,, if thpy be' 
flrak, the Rays ;maA:,.fo{ne time of the Day, f^l on. 
ishe Intervals, and be reflefted by the Ground, wtence^ 
the lower Parts of the. Whea^ftalks muft receive the; 
greater Shane: of f^eat, b^ng nearefl: to the Point oH 
Ijicidence, having no Weeds to fhadow then?. 
:: A^tQ thai: Caufe of die Blight, viz. tbe Whet's 
dying before the hil. Time of its Pregnancy be ac- 
compHfli'd^ the Hoe removes ail the Objeftions- 
againfi: plaoiing eairly, and then it will bloi&m the> 
earlier : And it has vHibly kept Wheat green a whole 
Week longer, than unhoM Wheat adjcdniag to it,, 
planted the iame Day. 

The Anticnts wqtic pcife£t Matters of the Vine- 
Huibandry, which feoms to have ib engrofs'd their ru- 
ral Studios, (hat it did not allow them fb much Re- 
Safidoa, ;ttto apply thpIKe of thoie Methods to the. 

L 4 Increafc 
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Increafe of Bread, which they had difcovcrM to be 
moft beneficial for the Increafe of Wine. One Mc- 
thod was, to hoe the Vines after they had bloffomM, ia 
order to fill the Fruit, as in Columella^ Lib. iv. cap. 
28. Convent t turn crebris Fpffionibus impkre\ nam fit 
uhertor PuheraUonibus. And if what PaUadius fays. 
Tit. ix. be true of the Sarritions and Sarculations in the 
Month of January^ and that if Beans do twice un- 
dergo that fcratching Operation, they will produce 
mueh Fruit, and fo large as to fill the Bu(hel almoft 
^ full when (hal'd as undial'd. 
• Faba^ fi Us Sarculeiufj proficteU 6? muhum fruSluin 
&f maximum offer et^ ut adMenfuram Modii complendi 
frefa propemodum ficut integra refpondeat. 

Tnis is to be done when Beans are Four Fingers 
high, and Corn when it has Four or Five Leaves to 
a Plant *, even then the Harrowing-work, tho^ it tore 
up fome of the Plants, yet it was obfervM to do 
Good againft the Blight. . ' 

Si ficcas Segetes farculaveris^ aliquid centra Rnbi^ 
ginem praJHtifti^ maxtme fi Ordeumficcum farrietur. 

When the'Anticnts obferv'dthis,'tisa Wonder they 
did not plant their Corn fo as. to be capable of re** 
cciving this Benefit in Perfcftion. They might have 
imagined, that what was eSbftual againft the Blighty 
when the Corn was in Grafs, n>uft, in all Probability, 
be n^uch nnore efFedlual when in Ear* 

But the mbft general Blight that happens to Wheat 
in cold Climates, is caufed by Infedfcs, which (fome 
think) are brought in the Air by an Eaft Wind ac- 
companied with Moillure, a little before the Grain ia 
filling with that milky Juice, which afterwards har- 
dens into Flour» Thefe Infeds depofit their Eggs 
within the outer Skin (or Rind) of the Stalks ; and 
when the young ones are hatched, they feed on the 
Parenchyma; and eat oflF many of the Veffels which 
Ihould make ' and convey this Juice ; and then the 

Grain will be more or kh thin, in proportion to the 

N«mb« 
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Number of VefTels eaten, and as the Infe&s happen 

to come earlier or later ; for fomctimes they cooic (o 

late, that the Grain is fufficiently fillM with the (aid 

milky Juice before the Veflels are eaten ; and then, 

cho' the Straw a[^)ear thro' a Microfcc^e to have its 

Vefieis very much eaten and torn, and to be full of 

black Spots (which Spots are nothing elfe but the 

Excrements of thpfe young Inlcfts), yet the Grain is 

plump, and not blighted, there being an Obfervation,^. 

That the early fown Wheat generally efcapes this 

Blight. And it has been feen, where one Part of a 

Field is Town earlier dian the other Part, without aay 

other Difference than the time of fowing, that the 

Grain of the lateft ibwn has been much blighted, and 

the Grain of the earlier has eicaped the Blight, tho*. 

the Straw of both were equally eaten by the Infects. 

Hence it may be infejfr'd, that the Milk in the one 

had receivM all the Nqurifhment neceflary to its due 

Confiftence, before the VcffeJs were dcftroy'd ; but, 

in the other, the Veflels, which fhould have con^ 

tiaued the Supply of Nourifliment for thickening the 

Milk, being fpoil'd before they have fini(h*d that 

Office, it remains too thin ; and then the Grain, when 

it hardeneth, Ihrinks up, and is blighted ; yet the 

Grain of one and the other are equally plump 

until they become hard : The Difierence therefore is 

only in the Thicknefs of the Milk, that in the blighted 

being more watery than die other. 

The chief Argument to prove, thatthefe Infeds are 
brought by an Eaft Wind, is, that the Wheat on the 
Eafl; Sides of Hedges are much blighted, when that 
on the Weft Sides is not hurt : And as to the Objec- 
tion, that they are bred in the Earth, and crawl thence 
yp the Stalks of the Wheat, becaufe fome Land is 
much more fubjedt to produce blighted Wheat than 
other Land is ; perhaps this Difference may be chiefly 
owing to the different Situadon of thole Lands, as 
they are eppofcd to the Eajt^ or to the fTeJi. 

Another 
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Another Caufe why fome Wheat is more bKghced 
than other Wheat on the fame Land, is, the dilferene 
Condition in which the Infcdks find it ; for the Rind 
ei that which- is very ftrong and flourilhing (c) h 
foft and tendej ; into this they cstoi cafily penetrate to 
lay their Eggs; but the Wheat that is poor and 
yeHo*e, has aa hard tough Skia (or Rind), into which 
the Infedte are not able to bore for the IntromiSioa 
of their EggSj and therefore can do it no Mifchief. 
It Wo«ld be in vam to advife to prevent the Blighty 
by ft riving to make the Wheat poor; for tho^ Fo* 
t(eny may preferve Wheat from this Blight, as well 
as it does People from the Gout, yet that is a Renaedy 
which few take Willingly againft cither of thefe Dif- 
eafei : Bm this, I think^ might be poffible to remedy 
k, if we coutd, froni the ftrongeft Wheat, take away 
fe much NouFifltment as to turfi its Colour (//} a 
JUltle yeJlo^fc juft before the Infeds' come (^), whicli: 
I (bppofe to be in June^ after the Ear is out, or at 
leafi: fully formedl. 

Yet this Clan only fee done in wide Intervals ; for, 
unliB^fs the fine Earth can be thrcilt to fome confiderable 
I^iftatice from the Roots after they are cut off, they^ 
will foon flioot 013C again, and reach it, becoming more 
vigorous therejby. 

In dry Summers this Nfisfortune feldom happens, 
much Eleat, and very fi«:le Moifture, being nK>ft agr.ee-^ 
able to the Conflitution of Wh^t ; for then ^ Rind 

9 

(<) Some Sort of Land is more fubjefl to this ^iigbt than 
otk^^ i '^^ fivci), JLaiiunas Wluest nmft by »o moans be drilled 1»te». 
ami too thip^ Ui it fliouU not tiller till bt^ in the Spms i ^d, 
then, for want c/ a fufHcieat Qoantity of Stalks to dUpenie with ' 
aJl the Nouriihment rais'd by the Hoe, may become too vigorous, 
and luxariant, »id be the move liable to the Injury of the fihgfat 
of Infe6ls- 

{^J fiiLt this is a very di'fficoit Matter. 

{e) Wliither thofe Infers go, or whera they refide, from the 
Time of their eating their Way out of the Straw, until they re* 
turn the next Year> I- cannot leacn. 

I is 
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n 9K)r$ firm and hard» as it i$^ on the comxary, made 
more (oft and fpongy by too much Moiiture. 

Tbe woSl dafy and fure Remedy that I have yet 

found 9gaUift the Injury of theie loie^ls^ is, to plane 

a Soft of Wh^sat that is leaft liable to be hurt by them ; 

viz. The Wbiti^ctme (or beanded) JVbe^t^ which haa 

k$ Stalk €r Sjcraw like a Rafh, net hoUow, but full o0 

Pkh (except near the bwcr Part, and there 'tis very 

thick and ftrong): *Tis probable it has Sap^veflek 

th$t Kc (kepcff* ib as the yoting Infeds cannot totally 

deftroy them^ a^ they do in other Wheat: For when 

the Straws haa (he black Spots, ivMch fhew that the 

Kniefts have been there bred, yet the Grain is plump \ 

wlien the Grty-coDie and Lammas Wheat mixt with 

it are blighted. This DifFerence might have beeir 

fr4!>m th<i difierent times of ripening, this being r^e 

about a Week earlier than the Goey-cone, and later 

than the Lammas: But its being planted together 

both eadiy and late, and at aU times of the Wheat* 

(bed time^ and this White-cone always efcaping with 

its Grain ooJiurt^ is aa Argnment, that 'tis naturally 

forofy^d againft the Injury of thefe Infefts, whidi in 

wet Summers are fo pernicious to other Sorts of 

Wheat-, and I can impute it to lio other Caufe than 

the different Deepnefe of the Veffels, the Straw of 

0ther Wheat being toery much thinner, and hollow 

from Top to Bottom ; this having a imall Hollow at 

Bottom, and there the Thickneis betwixt the outer 

Skin and the Cavity is more than double to that in 

other Sorts of Wheat ; fo that I imagine, the Infefts 

reach only the outermofl: Vefflbls, and enough of the 

inner Veffels are left untouched to fupply the Grain* 

This Wheat makes very good Bre^, if the Miller 
does' not grind it too fmali, or the Baker make his 
Dough top hard, it requiring to be made fofcer than 
that of other Flour. 

A Bufliel of this Whhe-cone Wheat will makfe 

matt Bread than a Bufhel of Lammas, and of the 

' iame 
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£ime Goodnefs -, but it gives a little yellow Caft to the 
Bread. 

Another Sort of lodging Blight there is, which 
fome call Moar-Laon^ and moftly happens on light 
Land : This is when the Earth, fmking away from the 
Roots, leaves the Bottom of the Stalk higher than 
the fubfided Ground ; and then the Plant, having only 
thefe naked Roots to lupport it (for which they are 
too weak), falls down to the Earth. 

To remedy this, turn a (hallow Furrow againft the 
Rows, when they are ftrong enough to bear it, and 
when the Mould is very fine and dry ; then the Mo^ 
tion of the Stalks by the Wind will caufe fuch Earth 
to run through the Rows, and fettle about the Roots, 
and cover them (f). 

I have never feen any drilPd Wheat fo much fpoilM 
by falling, as fown Wheat fometimes is. The drill'd 
never falls fo clofe to the Ground, but that the Air 
enters into Hollows that arc under it^ and the Wind 
keeps the Ears in Motion. Notwithftanding all the 
Precaution that can be ufed, in fome unfeafonabid 
Years Wheat will be blighted : I have known fuch a 
general Blight, when fome of my Lammas Wheat, 
planted late on blighting Land, vcas blighted, among^ 
the reft of my Neighbours, by the Infedts ; but the 
Grain of the fown Wheat was vaftly more injured 

(/) Some Land is very fubjed to the Misfortune of expoiing 
the Roots, and therefore is lefs proper for Wheat ; for, when the 
Roots are left bare to the Air, they will be Shrivelled, and unable 
to fupport the Plants : And on fuch Lands the Wheat-plants have 
all fallen down, though in Number and Bignefs not fufficient to 
have produced the Fourth Part of a tolerable Crop, if they had 
flood. / 

I am Inclined to believe, that a thorough Tillage might be a 
Remedy to fuch a loofc hollow Soil ; for 'tis certain to a Demon- 
ilration, that it would render it more Jen/e, and increafe its fpe- 
cific Gravity : But to enrich it fufficiently without Manure, the 
Tillage muft pulverize it much more minutely, and expofe it 
longer, than is required for the ftrongeft Land : The Fold alfo will 
be very helpful on fuch hollow Land. 

than 
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than that of die drillM : The former was hligbi^ 
that the greateft Part was blown away in winnowing, 
and the Remainder lb bad^ that it was not fit to make 
Bread : The driU'd, made as good Bread, and had 
as much Flour in it, as the fown Wheat had, that 
was not blighted^ for the Grains of the drilled were 
much larger than thofe of the fown ; being form'd to 
have been twice as big as the Gi*ains of Wheat gene- 
rally are, had they not been blighted. 
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ST. FoiN, from the Country we brought it from, 
is called French^ Grafs: And for its long Conti- 
nuance, fome having lafted Forty Years, 'tis call'd 
Kverlafting Grafs^ tho' it be not ftriftly a Gramen. 

*Tis caird in' French^ Sain Foiriy i. e. Sanum Fa* 
num^ from its Quality of Wholfomenefs, beyond the 
other artificial Graffes, green and dry .'Tis alfo caird 
SanSlutn Fcsnum^ Holy Hay. 

*Tis a Plant fo generally known to every body, 
that there is no need to give any formal Defcription 
of that Part of it which appears above-ground. It 
has many red Flowers, fometimes leaving Ears Five 
or Six Inches long: I have meafured the Stalks, and 
found them above Five Feet long, tho' they are com- 
monly but about Two Feet. 

The Reafon why St. Foin will, in poor Ground, 
make a Forty times greater Increafe than the natural 
Turf, is the prodigious Length {a} of its perpendi* 

cular 

[a) .There is a vulgar Ojumon, that St, Toln will not fucceed 
on any Land, where ther« is not an uader Stratum of Stone or 

Chalfc, 
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cular Tap-root: It is feid t6 dcfcehd Twenty or 
Thirty Feet. I have been inform'd by a PeriR>n of 
undoubted Credit^ that he has broken off one df thefc 
Roots in a Pit, and meafured the Part broken oflff 
and found it Fourteen Feet. 

This Tap-root has alfo a Multitude of very long 
horizontal Rodts at the upper Part thereof, which fill 
all the upper Siratum^ or Staple of the Ground ; and 
of Thoulands of Si. Foin Rools I have feen taken 
up, I never found one that was without horizontal 
Roots near the Surface, after one Summer's Growth ; 
and do much wonder how Mr. Kerkham fliould be fo 
miftaken, as to think they have none fuch. ' 

Alfo thefe Tap-roots have the horizontal ones all 
the Way down -, but as they defcend, they are ftill 
Ihorter and fhorter, as the uppermoft are adways the 
longeft. 

Any dry Ground may be made to produce this 
noble Plant, be it never fo poor ; but the richeft Soil 
will yield the moft of it, and the bcft. 

Chalk, to ftop the Roots from running deep ; clfe, they fay, the 
Plants fpend themfelves in the Roots only, and cannot thrive in 
thofe Parts of them which are above the Ground. I am dttoft 
afhamed to give an Anfwer to this. 

*Tis certain that every Plant is noarilhcd from its Roots (^ 
an Animal is by its Guts) ; and the more and larger Roots it has, 
the more Nourifhment it receives, and profpers in proportion to 
it. St, Foin always fucceeds where its Roots itin deep; and when 
it does not facceed, it never lives to have Aaag Roots ; ntitber 
can there ever be found a Plant of it, that lives 10 long as to ro<>t 
deep in a Soil that is improper for k : Therefore ^tis amazing to 
hear fuch Reafoning from' Men. 

An under Stratum of very ftrong Clay, or other Earth, which 
holds Water, may make a! Soil in^foper fbr it; becaufe tbe 
.Water kills die Root, and never fulTers it to trow to PeifeAion, 
or to attain to its natural Bulk. The beft St. Foin that ever I faw» 
had nothing in the Soil to obftrudl the Roots, and it has been 
found to have Roots of a prodigious Depth. Jf there be springs 
near (or within feveral Feet of) the Surface of the Soil, St, Foin 
will die therein in Winter, even after it has been vigorous in the 
&rft Sammer ; and alfo af t«r it hath produced ^ great Crop in the 
iicGond Soau^cr. 

if 
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. If you venture to plant it with the I)riU, accord- 
kig to the Mtthod wherein I have always had tb? 
beft Sacc%fss let the Land be well prepared before 
you pltot it. The Seed, if not well ordered, will very 
iiittle of it grow^ therefore 'tis convenient to try it 
in the manner mentioned in the Chapter of Hoeing ^ 
where «re ^Hb Direftions to find the proper Quantity 
and Depth M plant it at : I have obierv'd, that the 
Heads of thefe Seeds are fb Wge, and their Necks 
fo weak (b)^ that if they lie much more than half 
an Inch (c) deep, they are not dUe to rife through 
the incumbent MoUld ; or if they are not cover'd^ 
they will be rtdlted {d), A Bufliel to an Acre is full 
Twfcnty Seeds to each fquare Foot, in all I try'd ; but 
there, iis odds in the Largenefs of it, which makes Ibme 
£)i^erence in tte Number. 

' Xhe wo<!ft Sea^s to plant it are the Beginivng of 
^^iiA^f, and in the Drought of Summer : The beft 
^ftfon is early iia^ the: Spring. 

*Tis the ftronger when planted alone, and when 
no other Crop is ibwn with \t(f)* 
• . . . . . I . x\ 

(h) The Kernel or Seed, being much ftvallen iij the Grottnd, 
I civil the Head: This, when it teaches ^bdve the Ground, opens 
ki th^ Middle, end is fbniled into the Two iiril Leaves ; the Hufit 
always remaining a: the fame Depth at whkh it li corer*d : Thii 
Stf^g that paiTes ii-om the Hulk to the Head, is the N«ok; 
Which, when by its too great Length ^tts unable to fuppoit th^ 
Head till it reaches to the Air, rifes up, and doafalcs above it| 
ii^ mhtn it does fo, the Heac^ being tum'd with it» Top down<* 
vkHf^i never cin rife any higher, but there rots in Ae Grottfid. 

{(^ In very light Land the Sect} will cotne up frotti a gMlitet 
I2)l^& ; but the moit fecure Way is, not to faffer it to be cov«r^ 
9^^ in any Land. 

(^) We fay it is malted when rt lies ;d>otie*>groutid, aifd lbiid$ 
mt its Root, which is killed by the Ah*. And whether wc pfatnl 
Utd Seed that does not grotv, cr lood 8e<fd buri^ or mailed, thifc 
Coit(^uenee will be moch the feme, and the Ground tna)r bl6 
4iq«yiy undcrftock'd with Plants. 

(/) The worft Crop than can be fown aiftottgft Bf. Ihik, is 
Clover or KyeGra,r$ ; Barley or Oats continue but a litck^rfafM 

f 
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If Barley, Oats, or other Corn fotrn with St. Fowi, 
^o lodge, it will kill (g) the yoimg St. Foin that is 
tinder it : But then (o great a Crop of Corn Will 
certainly anfwer the very little Expence of drilling 
the St. Foin again, either the next Year, or as foort 
as the Corn is off* the Ground. 

St. Foin driird betwixt Rows of Barley or Oats^ 
always is ftronger than when drill'd amongft Corn 
that is fown at random ; and therefore is in lefs Dan- 
ger of being killM by the Lodging of the Corn 5 
heither is the Corn in Rows fo liable to tall as the 
other. 

The Quantity of Seed to be drilled on an Acre 
will depend, in great meafure, upon the Goodneis of 
it ; for in fome bad Seed, not more than One in Ten 
vnll grow i and in good Seed, not One in Twenty 
will mifs ; which is bcft known by ftripping off the 
Hulks of a certain Number of Seeds, and planting 
the Kernels in Earth, in the manner direfted for 

s 

to rob it; but the other Artificial GrafTes rob it for a Y«ar or Two, 
until the Artificial Failure is near loft; and then the St. Foin 
never arrives to half the Perfedtion as it will do when no other 
Grafs is fown amongft it. 

The Injury thefe Hay-crops do to the St. Foin is bell feen 
where fome Parts of the fame Field have them, and the other 
Parts are without them. 

(g) When Barley, among which the St. Foin is planted in a 
dry Summer, is great, there are few Farmers that know till the 
next Spring, whether the St. Foin fucceeds or not ; becaufe the 
young Plants are not then viiible ; unlefs it be to thofe who are 
«ccuftomed to obferve them in all the Degrees of their Growth. 
I have (een a Field of Ten Acres of fuch, wherein, after the 
Barley was carried off, nothing appeared like St. Foin; but 
when by the Print of the Chanels I fearched diligently, I found 
the fmall Si. Foin Plants thick enough in the Rows; they had no 
Leaves, they being cut off by the Scythe; no Part of them that 
was left had any Green Colour ; but from the Plants there came 
out many Sprigs like Hogs Bridles, or like the Beard of Barley : 
This whole Piece of St. Foin fucceeded fo well, that the Third 
Year its Crop was worth Three Pounds per Acre, the Land being 
good. , 

finding 



Chap. XII. Cy S T. F o I N. i <f i 

finding the proper Depth to plant at, which, in this 
Cafe, let be half an Inch : This being done, the 
Quality of the Seed will be known. But until fre- 
quent Trials have furnilh'd E^^rience enough to 
the Planter to know the Difference, let him obfcrve, 
that the following are good Signs ; viZi The Hufk 
of a bright Colour, the Kernel plump, of a light- 
grey or blue Colour, or fometimes of a ihining 
Black ; yet the Seed may be good, tho* the Hulk 
is of a dark Cblour, if that is caufed by its rtctiv^ 
ing Rain in the Field, and not by heating in a Heap» 
or in the Mow ; and if you cut the Kernel off in the 
Middle, crofs-ways, and End the Infide of a Green* 
i/h frcih Colour, it's furcly good ; but if of ay el* 
lowifli Colour, and friable about the Navel, and^ 
thin, or pitted, thefe are Marks of bad Seed. 
• The C^antity, or rather Number of Seeds con- 
venient to drill, ought to be computed by the Num-? 
ber of Plants (t) we propofe to have for making 
the befl Crop, allovring for Cafualties (^). 

In 

[b) Not that we need to be fo exa£l as to the Number of 
Plants, whether they be Two, Three, or Four hundred upon a 
fquare Perch. Neither is it poi&ble to know beforehand the pre-^ 
cife Number of Plants that may live ; for fometimes the Grub 
kills many, by eating off the firft Two Leaves. 

(c) Many even of the he^ of Seeds, both Town and drillM, 
are liable to Cafualties, but not equally ; for about Twenty-eight 
Years aeo, my Servants (being prime Seedfmen) had a Fancv in 
my Abience to try an Experiment of the Difference betwixt k>w« 
ing and drilling of St. Foin ; and in the Middle of a large Field' 
of my beft Land they fow*d a fquare Piece of Three Acres, at 
the Rate ofOneBufliel to an Acre, not doubting but, by their 
ikill in fowing even, it would fuccded as well as if drilled; 
but it fucceeded f« much againft their Expedation, that the 
Land all round it, which was drilPd at the fame time, with 
the fame Proportion of the fame Seed, brought extraordinary 
good Crops of St. Foin ; but the fowM Part was fo very thin; 
uiat Ao' it lay ftill with the reft for Eight Years, it never was a 
Cr(^, there not being above Three or Four upon a fquare Perch, 
takii^ die Three Acres all together : Not that it can be fuppofed, 

M that 
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In driliing St. Foin not to be ho'd j and before the 
Ploughs of my Drill were fo perfeft in m^dng nar- 
row Chanels as they are now (for, when the Chanels 
were open, they had Six times the Breadth, wherein 
Part of the Seed was wafted), then my Quai^tity was 
OneBufheJ to an Acre, ibme^(ime8 Six Gallons. 

But a fingle Acre (in the middle of a large Fictl 
of St. Foin) being drilled late in Oa$bery the frofty 
Winter kill'd at leaft Nineteen of Twenty Parts (d) 
of that Bufhel. At firft it made fuch a poor Appear-^ 
ance, that 'twas by mere Accident, or it had been 
plowM up for a Fallow ; but, miffing of that, a few 
Plants were perceivM in the Summer, which by 
their Singlenefs grew fo vigorous, and fo very large^ 
that the Second Year of Mowing it (e) produc'd 
a Crop double to the reft of the fame Fkld, which 
was driird in the Spring, with the fame Proportion 
of Seed, and none of it kill'd ; tho* all this Field was 
a much better Crop than fome that was fown in the 
common Manner, with Seven Bu(hels to an Acre. 
1 have generally obferv'd the thin (f) to make the 
bcft Crop, after the Firft or Second Year. 

I 

that the fown would always meet with fo many Cafaalties as this 
did ; for then Eight Bafhels fown to an Acre might have been too 
thin, and much thinner than all the red of the Field was, the* 
driird with only One Buihel to an Acre : And 'tis often fccn, 
that when an Acre is fown with Seven Bufhels of Seed, the St. 
Foin is as much too thick, as that fown with One Buihel was too 
thin. 

I do not know, that of the many Hundred Acres of St. Foin, 
that havebeen drilPd for me, ever One Acre was too thin, except 
when planted with Wheat : The young Plants were kill'd by the 
Froft. 

(i) But I believe, there might remain 'ali^e Three or Foai* 
Plants to each fquare Yard, landing fmgle, and at pretty equa^ 
Diilances. 

(r) But Note^ This Acre was dunged, and in better Order thaa 
the reft. 

(/) But, notwithftanding I commend the Planting of St. Foin 
tm, that moft t>f the Roots mw be fingle*; yet I haTe Pielidn 

\ chat 
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I liave alfo often obfeiVd in Lands oF St. Foio, 
lying di(per(cd in a common Field (but where thjre 
was not Common for Sheep), and where the Ends of 
other Lands kept in Tillage, pointed againft the 
Pieces of St. Foin, and the Hbries and Ploughs turn-- 
ing out upon the St. Foin (g) did plow and fcratch 
out a Multitude oF its Plants ; fo that it was thought 
to be Ipoird, and Law-fuits were intended for Re- 
compence of the Damage ; that afterwards this 
lcratch*d Part, fuppofed to be fpoiPd, became twice 
as good as the reft of the fame Pieces, Where the 
Ploughs did not come to tear up any Plants. 

The Reafon why the fingle St. Foin Plants make 
the greateft Crops, is, that the Quantity of the 
Crop is always m proportion to the Quantity of 
Kourifliment it receives from the Earth j and thofe 
Plants which run deepeft will receive moft ; and fiich 
as are fingle will run deeper than thofe which are 
not fingle. 

Alfo the fingle do fend out all round them ho^ 
rizontal Roots, proportionably ftronger and larger, 
whereby they are better able to penetrate, and 
extraft more Nourilhment from the Staple,^or upper 
Siratumy than the other can do, if there be a compe* 
tent Number ; which is, when ho'd, fewer than any- 

dmt were driird with but Four Gallons of Seed to an Acre; and 
yet the Rows being Seven Inches afunder, the Roots are fo thick 
in them, that the Ground is covered with the St. Foin Plants, 
which feem to be as .thick (in Appearance) as moft fown St. Foin, 
whereon Seven or Eight Bafhels are Town on an Acre. And I 
have Other Fields that were drilPd with about Two Gallons of 
Seed to an Acre (which is Five Seeds to each fqnare Feet), the 
Rows Sixteen Inches afander, that produce better Crops^ tho' 
the Ground be poorer. The drilPd St. Foin, being regular, it 
more finde, tho' as thick as the fown ; and for that R^on al* 
ways makes a better Crop, and Uifts longer, than the fown that it 
of the fame Thicknefs, but irregular; 

\g) This Plowing and Scratchmg was a fort of Hoeing, whkli 
Mped the 8t. Foin by a fmatl Degree of Fulventtion, as well as 
l^ nMng At Plants thmner. 

M z body 
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bodyl magines). *TIs common to fee a fingie St* 
Foin have a bigger Tap-root than Twenty thick: 
ones : Their Length is in proportion to their Bignefs : 
Thereforcr that fingle Plant may well be fuppofed ta 
have Twenty times more Depth of Earth to fopply it, 
than all thofe Twenty fmall Roots can reach to. 
And tho' thefe under Strata are not fo rich as the 
upper; yet, never having been drainM by any Vege- 
table, they do affprd a very conliderable Quantity of 
Nourifliment to thofe Roots which firft enter them. 

The fmall thick Plants are fo far from equall'mg; 
the Produft of the fingle, by their Excefs of Num- 
ber, that the n\ore they ,are, the fmaller, fhorter, and 
weaker they become; Icfs Nourifliment they have, 
and the lefs Crop they produce ; and are (bon ftarv'd, 
decay, and die, unlefs relieved by the Expence of fre- 
quent Manure, or that the Soil be very rich. 

Single Plants exceed the other by a MuUitude of 
Degrees, more than a Giant does a Dwarf, in Strength, 
as well as Stature ; and therefore when natural Grafs 
happens to come, are fb much the better able to fliift 
amongfl it. 

The fingle Plants feem alfo to exceed the other in 
their Longevity ; for 'ds obfcrv*d, that all St Foin 
that has continued good for a great Number of Years 
without Manure, has been fo fingle, that the Owners 
have determined to plow it up at the Beginning, 
for the Thinnefs of it. 

How long thb may laft by Culture, I can • t tell ; 
but undoubtedly much longer than without it ; and 
I can fay, that I never knew a Plant of St. Foin die 
a natural Death; the moft common End of it is 
Starving. And when an Hundred thick Plants have 
not the NouriQimentj which One fingle Plant has* 'tis 
no Wonder that thefe (in a Croud (h) thus befieg^d 
with Hunger) fliould be ftarv'd before it. 

(h) Sown Plants^ when too thick, are cronded on every Side s 
but thofe that are driird, have always Room enough on Two 
Sides of them ; unlefs the Rows are too near together. 
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Another Advantage the Cngle have, in fcfpcft of 
Moifture : Thefe reach to a Depth where that is never 
wanting, even when the upper Stratum or Staple is 
parchM up, as appears by the Experiment of the 
Mints, that if any Root of a Plant has Moifture, 
diat Root will communicate a Share to all the 
reft; Hence it is, that, in the drieft Summer, 
thele fmgle Plants make a great Crop, when the 
other yield next to nothing. I remember I once faw a 
Farmer coming out of a Ground with a Load of St. 
Foin Hay, which he afllired me was all he could 
find worth Cutting, out of Forty Acres, of this thick 
fort, in full Perfe6tion,ThreeYears after fowing ; He 
valued his Lx)ad at Three Pounds •, but withal faid it 
came off fo much Ground, that the Expence of 
Mowing, Raking, ^c. was more than the Value ; 
when, in the very feme dty Sumnicr j there was 
Three Tun of St, Foin to an Acre in a Field (i)^ 
where it was drillM fingle and regularly. 

And I have often obferv'd, that where the Plants 
are thin, the Second Crop of them fprings again im- 
mediately after Cutting ; when Plants that ftand thick 
in the fame Ground, fprihg not till- Rain comes ; 
and I have feen the thin grown high enough to cut 
the Second time, before the other began to fpring. 

The beft w^y to find what Number of thefe Plants 
18 proper to have on a Perch of Ground, is to con* 
fider what Quantity of Hay one large Plant will pro- 
duce (for, if cultivated, they will be all iuch). 

Without Culture .thefe Plants never attain to a 
Fourth Part of the Bulk they do with it : Therefore 
very few have feen any one riant at its full Bignefs. 1/ 
One Plant, well cultivitted} has in the fame Ground 

m 
I 

(/) This was on rich deep Land in Oxford/hire ; and the other 
St. Foin, which was fo poor, was on thin Slate Land ^^^ 
Caujham in Wiltjhire in the Buth Road. 1% is now abqi;it l^iiiKy 
Y^ars fincc^ 

M 3 WAdc 
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made s greater Produce^ than One thou£ind finall 
ones uncaltivated. 

But the Hay of a large fingle cultivated Plant will 
weigh nFiore than half a Pound -, and 1 12 Plants 
Upon a fquarc Perch, weighing but a Quarter of ;^ 
Pound apiece one with another, amount to Two Tun 
to an Acre. 

If St. Foin be planted on Ibnie forts of Land early 
in the Spring, and ho*d, it may bring a Crop the iaoie 
Summer ; for I once planted a few Seeds of it on 
fandy Ground in my Garden, at the End of Fe- 
krkary^ which produced large Plants abovQ Two Feet 
high, that went into Bloflbm the following June \ 
tho* there was a fev^re Froft in Marcby which killed 
jibundance of Wheat, yet did not hurt thefe Plants : 
This fhews that St. Foin is a quick Grower, unlci^ it 
be planted on poor cold Ground, or for want of 
Culture. 

And tho' the poor Land, and ill Management gp^ 
nerally allotted to it, caufe it to yield but One mow- 
ing Crop a Year ; yet it has yielded Two g/roit ones 
on rich Tandy Land, even when fown in the- commoa 
ordinary manner. 

Thin St. Foin cannot be expefted to cover all the 
Ground at firft> any more than an Orchard of Apple* 
trees wjll, when firft planted at Thirty Feet Diftance 
fcom each other every Way ; yet this is reckoned a 
proper Diftance to make a good and lading Orchard. 
But if thefe (hould be planted at Three Feet Diftance, 
a$ they .ftand in the Nurfery, it would not be more 
iinreafonable than the common Method of fowing St. 
Foin is ; and there would be much the fame Conic-, 
quence in both, from covering all the Ground at firft 
Planting ; except that the St. Foin, being abundantly 
longer rooted downwards, than Apple-trees are, has 
the greater Difadyantage, when by its Thicknefe *cis. 

prevented 
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prevented from growing to its full Bulk, and Length 
of Roots {k). 

. The Difference is only this : People areaccuftom'd 
to fee Apple-trees planted at their due Diftance ; but 
few have feen St, Foin planted and cultivated at the 
Diftance mod proper to St. Foin 5 or ever confider'd 
^bout it, fo much as to make the neceffary Triak 

I have conftantly found, that, upon doubling any 
Number of narrow Rows, Having equal Number of 
Plants in each Row, the Crops have been very much 
dimimih'd v and, upon leaving out every other Row, 
thatis, leffcning, the Number of Rows to half, the 
Crops are increafed ; and where Two Rows are wide 
afunder at one End of a Piece, and near at the other 
End, the Plants are gradually lefs and lefs, as the 
Rows approach nearer together. 

We ought never to expeft a full Crqp of St. Foin 
the Firft Year (l)^ if we intend to have good Crops 
^cerwards, and that it ihall continue to produce fuch, 
for the fame Reafons that muft be given for planting 
an Orchard at other Dillances than a Nurfcry. 

The common Error proceeds from miftaking tbo? 
Cauie of a great or fmaU Crop. 

Where the Spaces betwixt Rows %xt wide (if there 
be not too many Plants in them) we always fee the 
St. Foin grow large, and make the gr^teft Crop j. 
but when 'tis young, or after Cutdng, we fee room 

. \}^ Hoiizental-xooted Plants fufTcr no greater Injury by theiif 
l^a^re's being oyer-dock'd tlian Cattle do ; becaufe their Paflure 
lying near the Surface of tEe Ground^ they have it all amongft 
them : But St. Foin, and other long Tap- rooted Plants fulFer yet 
more, becai^e great Part of their over-itock'd Pai!ure is loft by 
tkem all, when they hinder one another from reaching down to 
it, by ihoftemng one another's Roots, which they dp \yheii they 
" ^ become Dwarfs by reafon of their Over-thicknefs. 

(/) Bat when it has been planted on rich fandy Land, sifii 
proper, it has produced very great Crops the Firft Year y but tk 
the Slimmer wherein it giew amongft the Barley, muft i^ 
ridi^ncd as tke Firft Year. 

' ■ ^^^ ■ • 
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(as we fanfy) for more of fuch Plants, to make a yet 
larger Crop •, not confidering that 'tis the Widcnels 
of thofe Spaces, and lefs Number of Plants, that 
Caufe the Crop to be fo large, there being more Fa- 
ilure for thofe Plants. 

Where thefe Spaces are narrower, and the Row* 
of equal Thicknefe, we fee the Plants leis when 
gro.wn, and that they make a lefs Crop -, and yet 
there feems to be room for more Rows, which we 
fanfy might make the Crop larger, not confidmng 
that *tis thp Narrownefs of thofe Spaces that caufes 
the Plants and Crop to be lefs, for want of fuffi- 
cient Pafture. 

Thus, fondly increaCng the Number of our Rows 
and Plants, we bring our Crop (unlefe the Soil be 
rich) to nothing, by too much over-ftocking their 
Pafture ; and, if that Pafture be ovcr-ftock'd, the 
Crop will be diminifh'd more than in proportion to 
that Over-charge; for perhaps *tis not impoflibte 
to prove (if we would be curious), that Plants, by 
wanting a Fourth Part of their due ^antum of Noa- 
rilhmcnt, will be diminilh*d to half (m) of the 
Bulk they would have attained to, had they been fup- 
ply'd with the other Fourth Part. 

I have obfcrv'd ho*d St, Foin to grow more, and 
increafe its Bulk more, in Two Weeks, than unho*d 
St. Foin in the fame Ground (and without any other 
Difference) hath done in Six Weeks j and the quicker 
it grows by beipg better fed, the fweeter and richer 
Food it will niake for Cattle, whether it be (pent 
green or dry (n). 

(m) When Plants have not their due Nourishment, they i)ifFer 
the more by Cold and Droaght ; fo^that want of Nouriihnient 
diminiihing their Growth One-fourth^ Cold^ or Droaght, or 
bothy, may diminiih it another Fourth. 

.(«) Cattle are the beft Judges of the Goodnefs of Gra^y and 
they alwa)'s choofe td feed on St. Foin that is moil vigorous^ 
and refufis th^t ^hich is poor And yellow. And the richeft 
fweeteft Grafs will always make the be& Hay ; for the drying of 

it does not change the Qs^^/ of the Grafs. 

....... ^ ......... . ^^ 
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At whatever Diftance the Rows be ftty if they 
have too many Plants in them, the Crop will be very 
much injured^ and the greater the Exc^ is beyond 
the )uft Number, the more void Space ther^ wilt be 
amongll them ; becauie the fmaller the Plants are, the 
leis Giovmd they cov^er. 

I have had the Expeiience of driUirig at all Di^ 
ftances, from Thirty-three Inches to Seven Inches, 
betwixt the Rows; and recommend the following 
Diftance, for the different Methods of Drilling ; whe* 
ther the St. Fain be defign*d for hoeing, or not. As, 

Firft^. For Horfe^bonng^ I think it is beft to drill* 
double Rows with Kght-inch Pardtbns, and Thirty* 
inch Intervals ; which need only be ho'd alternately, leav«' 
ing every other Interval for maldng the Hay thereon, i 

Indeed I have never yet had a whole Field of ho'd 
St. Foin ; but have enough to- fhew, that Horfe^hoe* 
ing nukes it ftrong upon very poor Land, , and caules 
it to produce Two Crops a Year upon indifferent Land. 
. It is not necef&ry to hoe this wery Year ; but we 
may intermit the Hoeing for Three or Four Years to- 
gether, or rhore, if the Land be good. 

Whilfl: the Plants are fipall theFirft Year, Giremuft 
be tal^en t)pt (o covqr them with the Plough x Aftsr^ 
wards there wiU be no great Danger,e^>ecially in Winter* 
die Earth not being fuffered to he on them too long. 

Secondly, For Hand-boeing^ drill the Rows Sixteen 
Ifiches afunder, and fingle out the Plants^ ib as to 
qiake them Eight Inches apart at le^ft in the Rows* 
a>ntriving rather to leave the Mafter-plants, than to be 
«caft in die Diftance : This muft be dope whilft they 
are very young, or in Summer; elfe (hey will come 
again that are cut off by the Hoe. 

Laftly, When St. Foin is drillM without any In* 

tention of hoeing, the beft Wiy (I think) is to plant 

(Ingle Row$, at Eight Inches Diftance, with no 

greater Quantity of Seed> than when the Rows are at 

Sbcteen Inches Diftance *, becaule> by tUs Method, the 

£une 
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ftiM Number of Plaots in the Rows, that are but 
Eight Inches apart, will be much more fingk, than 
tb^e ill the Row3 at Sixtem Inches apart are, widwiit 
being fee out by the Hoe. 

• Which (^: thefe Methods foever. is praAisM, the 
Land fhould be made as clean from a}l Grafs, and a& 
yiitU pulveri|(*d, as pdTible, before Drilling. 

, The Tines of the DriU-lmrrow muft exactly follow 
^6 Shares, which leaving the ChaneJs open, the Tines 
cover die Seed, fbme at Bottom, ^nd fome on each 
Siiic i fo that it is covered very fliallow, tho* it lies 
deep within the Ground, where there is more Moi- 
fture, than nearer to the upper level Surface : This 
cau&s the Seed to come up in dry Weather ; ^uidyet 
it is nc^ in Danger <£ being booied by a too great 
yVd^t of Mould incumbent on it. 

But take heed diat no other Harrow come pn it 
after 'tis driU'd ; for that might bury it. I never care 
to roll it at all, unle6 on account of the Barley ; and 
then only in very dry Weather, wkh a light koller„ 
Icogdxwaya of th« Rows, inmiediately after 'tis drilt'd ;, 
or elie ftay Hsree Weeks afterwards before it be 
roU'd, for fear of breaking off the Heads of th^ 
yoi^g Si. Foin. 

Be fine to differ no Cattle to come on the young 
St. Fern the firft Wkiter(^), aft^ the Corn is cm 

that 

> f «) The Pirft Winter is die Time to lay on Manure, after the 
Cir^ of Com is off; fuch as fiat-AJbti^ or the like; becanfey 
there lieivg no natora} Graft to paroJce of k» and the Plaata 
heiog lefs» left will fapply tbems and becaufe, when made 
Urong in their Youth, they will come to greater Perfedion : 
But I never ujfed any Manure on my ^/. Ftnn^ bccaoie mine 
generally had no Occafioa for Manure before kwaa <^s 
and S(mt is leUom to be had of f«fiicient QgiajCity in the Conn- 
tsy; and little Coai is baspt hereabouts^ except by the Smiths^ 
whofe JJhef are not good. The Price a^d Carriage of Feat-JJh. 
will be Ten Shillings for an Acre, whidi would yet be well be- 
flowed in a Place vmere Hay » ven^ble ; bat, by vea^ of the. 
great Qgaotity of watered MMoiysji i^id Pl0i^ of St. Fom. 
Gim^ and H9y» nufed of late Years bx FvQ^crs for dieir owa . 
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that grows amQpgft k ; thdr very Feet wqvI^ if^r^ 
it by treading the Gro^pi^ hskfd^ ast v^l s^ tji^ir 
Mouths by cropping it : Nor iet any, Sbe^p cot^ ^ 
it) even in the teliowing S«i»t|imer and Wifl^er. 

One Acre of wdi-driTrd St.FmH^ confiderii^ the 
dilFerent G^)odnfirs q£ the CFops, 9nd the DwftkuA *^f . 
it, is gcneraily worth Tyo Acre* (^ iown St. Rm QH 
the fame Land, tho- the Expence lof driUiBg J^ 
Tweety times Ids ^n t]a^ Esq^t^oe cif feiwifig. ii(« 

One of the Qufes why ^/. Fi^^, th^l is pfope^})^ 
driirdy lafteth loif^e^ (^^^z ^tbpMjC Maiaure t^ii.f^ 
ibwn, b. That the former neither over nor wd^i^ 
ftocks the Pafiure \ and the lacier cro^isimonly, i£ apt 
sdways, doth one or the othe<'% 1^ i^ both ; vm. 
Plants too thick in fomis Flapos,. arid top itm m 
odicrs; either 'tis not &ng]e^ biy in J^n^l^ ; or if 
it be iipgle, 'tis teo thia } it being Bentr t0 iQq)offihI<{s 
to have the Plantsi co^ie triae a|id |e|^r» or neaHy i(Q^ 
by lowing at r4itdim$. Pkii)cs toQ ^dj^ iboft esth^i^ 
tbePafture they reach^ ^t!h^h neve? i$ more d^n »- 
finall Pm qI* i;li#t below t;he: Staple : Whien th^Phinta^ 
are too tbua, the. &t. Fom cannot be: ^ cci faft 1$ 
all, becsMjiie it never is; a Qof • 

They who fim Eight or Ten BplkLel^ of gpod See<i 
00 an Acr^ m a good Seafoipt»^ anieng their CoFn» 
with In£ent that by its Th^cknefs i;t: ibould WL ^A^ 
Grafi) reduce their Si. F$^n ^Imoft to that poo^'Coc^ 
ditio9 I have ifm ^ i<)» where it giK>W3 nati^'^ly fa*^ 

Ulo, lieitt are 90W f!i^' or bo. Buffers <^f Haj^ ^fycd^ thefe 
open Winters; fo tb^t laying out Mon^^, in that Manner, would 
be in EifeA to buy what I caxinot fell. I think it better to lot a 
litde more Land lie ftiii in St. Foin» ^an (o be at t^e Expence of 
Manure ; bat yet (hall no« neglefi to n4« {«, wlwn I (kail lindf it 
likely to be profitable to me, . 

{p\ X have. no,w^ a great ip^n.)F iin^ S/. Itf^^ants., in ipy 
Fields,^ that afc near Thirty Years' of Age, and ytt fecm. as j^ojung 
and vigorous as ever ; and yet it is common for thick St, Foin to 
voeaii out itv Nati^or Ten Veai;^ and ki poor Land much feoner, , 

if> ii^t ^Sfff^vmrn^ l»p %/». BW'4fii^^ or <Mr^ ^ 

vage, 
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vage, without Sowing ^r Tillage, upon the Calahrian 
HUls near Croto : It makes there fuch a defpicable Ap- 
pearance, tliat one would wonder how any body 
ihould have taken it in their Head to propagate fo 
Unpromifing a Plant ; and yet there has fcarce been an 
Exotic brought to England in this or the laft Age^ 
capable of making a greater or more general Im- 
provement, were it duly cultivated. 

Some think the Cytifus would exceed It ; but I am 
afraid the Labour of (hearing thofe Shrubs by the 
Hands of Et^lijh Servants, would cod too much of 
itsProfit. 

Lufemej requiring more Culture, and being much 
more difficult to be fitted with a proper Soil, never 
can be fo general as Sl Foin. 

But now let us confider the bed Methods of or- 
dering Si. Foin for Hay and Seed. The Profit of St. 
Fmn Fields, arifing from either of thefe Ways, is a ' 
great Advantage to their Owner, above that of na-^ 
tural Meadows ; for, if Meadow-hay cannot have good 
Weather to be cut in itsSeaibn, it can ierve for little 
other Ufe than as Dung ; and yet the Expence of 
mowing it, and carrying it ofi^, muft not be omitted. 
But if there be not Weather to cut St. Foin before 
hloflbming, we may expeft it till in Flower, or may 
ftay till the Blofibms are off; and if it ftill rsdn on, may 
ihuid for Seed, and turn to as good Account as any 
of the former : So that it has Four Chances to One 
of the Meadow. 

The elevated, but not mountainous. Situation of 
the dry Land whereon St. F$in is moftly planted, 
renders it fo commodious for maHing of Hay, that it 
efcapes there the Injury of Weather, when Hay in 
low Meadows is utterly fpoiFd, 

On the high Ground the Wind will dry more in 
afi Hour, than on the Meadows in a whole Day. 
Xhe Sun too has a more, benign Influence above, and 
^ds off (he D(W about Two Houn earlier in the 

Morning;, 
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Morning, and holds it up as much longer in the Eren* 
ing. By thefe Advantages the St. Foin has the more 
Time to dry, and is made with half theJExpence of 
Meadow-hay. 

But before the Manner of making it be dclcrib'd, 
the proper Time of cutting it ought to be determin*d ,5 
and upon that depend the Degrees of its Excell^nc^ 
(befides upon the Weather, which is not in our 
Power) V tor tho* all Sorts oif this Hay^ if well made* 
be goods yet there is a vaft Difference and Variety in 
them. 

The fcveral Sorts may be principally diftinguifliM 
by the following Terms ; viz. Firft, The Virgin. 
Secondly, The Bloffom'd. Thirdly, The FuU-grtmt^ 
And, VoanhJLy^TYit'tbreJh'dHay. 

The Firft of thefe is beft of all, beyond Compari- 

fon ; and (except Lufeme) has not in the World its 

equal. This mufl: be cut before the BlofToms appear ; 

For when it ftands till full-blown, the moft fpirituous, 

volatile, and nourifliing Parts of its Juices are: fpent 

on the next Generation ; and this being done all at 

once, the Sap is much depauperated, and the St. Foin 

can never recover that Richnefs it had in its Virgin 

State, And tho% when in Bloffom, it be literally in 

the Flower of its Age, *tis really in the Declenfion of 

k. If it be faid, that what is not in the Stalk is gone 

into the Flower, 'tis a Miftakc 5 becaufe much the 

greateft Part of its Quinteflcnce perlpires thence into 

the Atmofphere.. 

And moreover. That all Vegetables are, in fome 
degree, weaken'd by the Aftion of continuing their 
Kind, may be inferr*d from thofe Plants which wiH 
live fcveral Years, if not fufFer'd to bloffom ; butt 
whenever they bloffom, it caufes their Death, tho*' 
in the firft Year of their Life. For in Plants (as Dr. 
. Willis obferves in Aninuls) Nature is more foiiqitous 
to continue the> Species, than for the Benefit of the 
Individual. 

Part 
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Rrrt rf 1 driird St. Foin Ground was cut the Be- 
ginning of May^ before bloObming {c) ; and from the 
Time of ctittirig. Until it was fct up in Ricks, being 
about Ten Days, the Sun never fhone urx)n it(^^ ; 
but the Weather was mifty : At laft it was forc'd to be 
carried together for feat of Rain, fo green, that oiit 
ctf the hrgeft Stalks one might wring milky Juite j 
jrct by m^ing the Hay up in fcvcral little Ricks, and 
drawmg up a great ChafF Bafket in the Middle of 
*acb, its Firing Was prevented; but it liocJc'd of a 
dark Colour by heating ; and was the very bcft {e) 
Hay that cvdr I had. 

The other Part of the Ground was afterwards cut 
in the Prime of its Flower, and made into Hay by 
the Heat of the Sun, without Rain or Mift : This 
came out of the Ricks at Winter with a much finer 
Cblour, and as fine a Smell as the Virgin Hay ; but 
did not come near it in fatting Sheep, or keeping 

{c) By cuttiflg before bloflbming, is not meant before any one 
Uoiibm aj^t^ears ; for here-and-tliere a Bad will begin to open with 
a red Colour long before the reit : Therefore^ wKen we perceire 
only a very few BlofToms beginning to open (perhaps butOne of $ 
Thouiand), we regard them as none. 

(d) This alfb was an Advantage to this VLtf ; fdt Apothecaries 
itid^ that H«rbi dried in the Shade retain much more of thdf 
Virtue than thofe dried in the Sun ; but Farmers not haviiig any 
fuch Conveniency of drying their Hay in the Shade with Safety^ 
mud always choofe to dry it by the Sun ; becaufe in cloudyW^- 
tiier there is Danger of Rain; and therefore fach excellent Hay 
mall be had by Chance ; for to be well made in the Shade, it 
Hittft be in Danger oi being fpotled or damaged by Rain. 

(e) This Hay, fo cat before blofibming^ has kq)t a Team of 
ivorking Stone -horfes, round the Year, fat withoot Com ; and 
irhcfn tried with Beans and Oats mixed with ChafF, they refuf(»l it 
§at this Hay. The fame faifced fome Sheep in the Winter, in a Pen^ 
with only it and Water ; they thrived failer than other Sheep ac 
the fame time fed with Peafe and Oats. The Hay wa» wei^icd 
to them, and the clear Profit amounted to Four Pounds /fr Tan. 
They made no Wade : Tho* the Stalks were of an extraordinanr 
Bignefs, ^ley wouki break off fhort, being t«ry brittle. Thni 
grew on rich Ground in Oxfordflnu. 

Horfes 
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Horfcs fat at hard Work, without any Corn, as thp 
Virgin Hay did. 

This fuperfine Hay cannot well be had of poor 
uncultivated (/) St. Fein % becaufe that may not be 
much above an Handful high^ when *eis in Condition 
to be lb cut ; and would then ^lake a very light Crop; 
and would be a great while ere it fprang up again 3 
But the rich will have Two or Three Tun to an Acre^ 
and fpring ^»h immediately for a Second Crop ; (6 
chat little or ho Quantity would be loft by fo great an 
Improvement of it's Quality. For hoM . St. Foiit 
upon a poor chalky Hill, cut at the lame time'witht 
that uncultivated on a rich Valley, does in dry Wea-' 
ther grow again without Delay, when the Valley at- 
tends a Month or nxMre for a Rain, to excite its vt-^ 
getative Motion. 

This Hay the Owner (if he be wife) wiJl not fell at 
Any common Price ; but endeavour to have fome of 
it every Year, if poflible, for his own Ufe. 

The Second Sort of St, Foin Hay is that cut in the 
Flower ; and, tho* much inferior to the Virgin Hzf^ it 
far exceeds any other Kind, as yet commonly propagated 
in England \ and if it be a full Crop, by gobd Cql** 
ture, may amount to above Three Tun on an Acre. 
This is that St. Foin which is moft commonly made ; 
and the liirgcr it is, the more nourilhing for Horfcs. 
1 have known Farmers, after full Experience, go 
Three Miles to fetch the largeft ftalky St. Foin^ when 
they could have bought the fmall fine leafy Sort 
of it at home, for the feme Price by the Tun. 

The next and loft Sort of Sh Foin that is cut only 
for Hay, is, the fuU-grown^ the Bloflfoms being 
gone, or going off: This alfo- is good Hay, tho* it 
M Ihort, hf many Degrees, of the other Two Sorts : 
Id m^e^^ greater Crop than either of th^m, becaufe 
it grbws to-its foirBulk, and Ihrii^ little in drying* * 

. (f) I reckon Maiimfe9f.-P«i/-4^Jf> ^^^^ <>r the like, to be a 

Cifito; • ' *^''" ""•' "'"* *• 

This 
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This gives the Owner a Third Chance of having 
Weather to fhake good Hay, and fpins out the Hayr 
Sealbn till about Midfummer ; and then in about a 
Fortnight, or Three Weeks, after the Hay is finiOiM, 
the Seed is ripe. But, Brft, of the manner of making 
St.FoinHzy. 

In a Day or Two after St. Foin is mow'd^ it wiU^ 
in good Weather, be dry on the upper Side : Then 
turn the Swarths, not fingly, but Two and Two to- 
gether ; for by thus turning them in Pairs, there is a 
double Space of Ground betwixt Pair and Pair, wlucti 
needs but once raking ; whereas, if the Swarths werd 
turn'd fingly, that is, all the fame Way, fuppoie to 
the Eaft or IVeft^ then all the Ground will require to 
be twice raked \ at leaft, more of it, than the other 
Way. 

As foon as both Sides of the Swarths are dry from 
Rain and Dew, make them up into little Cocks the 
fame Day they arc turn'd, if conveniently you can ; 
for when *tis in Cock, a lefs Part of it will be expofed 
to the Injuries of the Night, than whe;n in Swarth. 

Dew, being of a nitrous penetrating Nature, enters 
the Pores of thofe Plants it reaches, and during the 
Night polTefTes the Room from whence fome Part of 
the Jukes is dry'd out : Thus it intimately mixes with 
the remaining Sap ; and, when the Dew is again ex- 
haled, it cafries up mod of the vegetable Spirits along 
with it, which might have been there fix*d, had they 
not betn taken awav in that fubtile Vehicle. 

If St. Foin be ipread very thin upon the Ground, 
and fo remain for a Week in hot Weather, the Sun 
and Dew will exhauft all its Juices, and leave it no 
more Virtue than is in Straw, 

Therefore 'tis beft to keep as much of our Hay as 
we can from being expofed to &e Dews, whilft *tis 
in making 5 and we have a better Opportunity of 
doing it in this, than in natural Hay \ becaufe the 
Ingger the Cocks are^ the left Superficies (in propor- 
tion 



k 
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jion to the Quantity they contain) will be cxppftd tq 
the Dew ; zxASU Fain may be fafely made in niucli 
jargcr Cocks than natural Hay of ecjtjal Ejrynefs pan, 
which, finking down clofer, excludes the Air fo ne^efi 
fary for keeping k fWee^, that if the We^tfier prevent| 
Its being freqqently mQv*d and opcn'd, it will fer^ 
mcnt, look yefldw, and be fppil'd. Agiinft this Miif- 
fortune ' there is no Remedy^ but to* keep it in the 
leffer' Copies, until thorppghly dry. $t. Win Cpck§ 
(twice as big as Cbcks of hafural H^ by the le^ 
Flexibilitj^ of the Stalk ajimittipg the A"", will.re? 
inainlongfer without fei-menting. ' ' 

This being able to encJure more Days uhniov'd, isi 

^Ifo an Advantage upop HPQther Account, befides thp 

Weather; for tho% in cither C6uptneS| People ,ai% 

not prohibited ufing the ndcelfary labour fin itllDays 

for prefcryirtg their Hay, even whpre. tnp certaindr 

W^pather makes it left neceflary than h^j-e* yei ^i{\ 

otherwlfein jB^^/W; where many a TliQufand^^J 

of natural Hay is fppilM by that Prohibition fpr^ant 

pf being open'd 5 and often, b|y the Lpfsof pne Day'^ 

Work, the Farmer lofes hia Charges, ai^d Year^§ Rent \ 

which (hews; that to make Hay while the Sun (hines, 

is an eiotic rroverb againft Englijh Laws , whereuntQ 

St. Foin being, in regard *of Sundays and Holidays^ 

more conformable, ought tp h|e the H^y as proper tq 

England as thofe Laws arp. 

But to return to puf H^y-mafcers : Wl^en the firft 
Cocks have ftpod one Night, if nothing hindef , let , 
them double, treble, pr quadruple f he Cpcks, acr 
cording as all Circumftances require, ip this manner-, 
viz. Spread TwOjThree, or mprc, together, in a frefli 
Place ; ahd after an Hour pf Two turn them, and 
make that Number up into pne Cock ; but when die 
W??thpr IS dpMbtful, |et ppf the Cocks ije ihfPWft.of 
fprcad^ bjut inlarge them, by fh^king fev^r^l pf fhctn 
into one j aind thus hollowing them tP let ia $bc Air, 
fPfi^nue ipaeafing their Bulk, and difDiniJhing theiit 
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^unihcr dajly, vjitil they, be fufficicntly .4ry, to be 
carried to the Rick. , ' 

'* This I ixivc found the mod fecureWay': Tho* it be 
Jbmethin^ longer in making, there is mych letsljapger 
thm wbeji a great Qyantity of Hay is fprgad at ocicc; 
fpf then a Tuaden Shower will dp Jmbre Harm* to one 
Acre of thdr, than to Twenty Acres in Cqck. 
..'And the very beft Hay t pvcr knew ip E,HgJandy 
.was of St. Foin^ made withopt ever fpreadjn^, Qr the 
Sun's fiiining on it* Thisr Way, jho* it be longer ere 
j5ni(h'd, is dohe with lefs Labour than the pther. 

Not ohTy a Kttle Rain,, but even a MJft, will turn 
Clover H^ black; but $i\ Foi^ will not with. any 
"Weather turp black, untif it be almoft rotten, its 
jj^eaves.being.^ljljpncr than thofe of Clover. 
. If «y/. -Fi?/ji,b'e laid up jpretty green, it will take no 
^amage^'jfyo video it be' fet in fmall round Ricks, 
^yith a Iarg,e. Bafket drawn up in the Middle of each, 
ito leave a j^ent-hole there, thro* which the fuperflu- 
ous C^pTjliure of the Hay tranfpires. 

As foori as its Heating is over, thefe Ricks ought to 
be thatch*d ; and all St. Foin Ricks, that arc made 
when the Hay is full-dry'd in the Cocks, ought to be 
'thatch'd immediately after the niaking them. 

That which is laid up moft dry'd, will come out 
of the Rick of a green Colour j tbat which has much 
heated in the Rick, will have a brown Colour. 

The Seed is a Fourth Chance the Owner has to 
,make Profit of his 5/. Foin: But this, if the Homing- 
Bujbandry were general, would not be vendible in 
great Quantities for planting; becaufc an ordinary 
Crop of an Acre will produce Seed enough to drift 
an Hundred Acr^s, which woulcj not want replanting 
in a longtime.' 



.^ The, Pfher Ufe then of this Seecjl is for :prQyfiodcr ; 
S^ it ha5 beea^lirm'ct. by fome, who i^vt ip^dp 
*^ials of k^rthat T^^ BiiftipU 61 mfdi \Si. Foin 

fiepji 
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Seed given to Horfes, will nourilh them af much ag 

Four Buijbels of Oats. When well ordered, it is ip 

fweefy that inoft Sorts of Cattk are areedy of it. I 

nevqr knew fo much of it given to Hogs, gs tx>m[ake 

them bcjcqcne fat Bacon ; but I have known Hog^ 

made yery good Fork with it, for an Experiment ^ 

and being valued at the Beginning of their feeding, 

and th^ Pork by the Score when the Hogs were kili'd, 

which, computed with the Quantity of Seed they eat^ 

did not amount to near the Value of the fan>e Seed 

fold for ibwing ; that being Three Shilling^ /)^ BuQiel, 

and the Profit made by giving it to the Hogs was but 

Two Shillings a Bufhel. 

Tl^ Gopdnels of the Seecjl, and of the Hay out of 
whicii it is threfliMy depend^ yery much upon the 
fanner o^ ordering them. 

This threih'd Hay, when not damaged by wetWea- 
;tber, hs«>bee;n found. more nouriihing to Horfes than 
foarfe Water-meadow Hay ^ and, when "tiscut fmall 
by an Engine, is good Food for Cattlei and much 
better th;^ Chaff of Corn. 

It requires fome Experience in it, to know the mod 

proper X)egree of Ripenefs^ at which the feeded St. 

Foin oug^t to be cue ; for the Seed is never all ripe 

together ; fome Ears bloflbm before others ; ^^ 

Ear beg^s bloflbming at the lower Part of it, and io 

continues gradually to do upward for many Days \ 

and bfefote the Flower is gone off the Top, the fiot« 

torn oi the Ear \^ almoft filPd the Seeds that grow 

there ; ^ that if we jQtiould defer cutting undl the 

top Seeds are quite ripe, the lower, which are the beftt 

would fbed, and be loft. 

The beil time to cut is, when the greateit Psut of 
the Seed is well fillM ; the firft-blown ripe/ and tno 
laft blown beginning to be full. 

The natyral Colour of the Kernel, which ]i the 
real Seed, is grey or bluifh when ripe ; and the HuflCt 
which contains the Seed is, when ripe^ pf a brownilb, 

N %- Colour, 
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Colour. Both Husk and Seed continue perfeftiy 
jgreeo for fome time after full-grown j and if you 
open the Husk, the Seed will appear exa^Hy like a 
green Pea when gather'd to boil, and will, like (hat, 
cafil)^ be fplit into Two Parts. Yet St. Foin Seed in 
this green Plight will ripen after Cutting, have as 
£ne a Colour, and be as good in all rcfpefts, as thac 
which was ripe before Cutting : Some, for want of 
obferving this, have fufFer*d their Seed to ftand (b 
long, till it was all ripe, and loft in Cutting. 

St. Foin Seed Ihould not be cut in the Heat of 
the Day, whilft the Sun (hines out ; for then much, 
.even of the gnrjpc Seed^ will Ihed in Mowing: 
Therefore, in very hot Weather, the Mowers ihould 
begin to work very early in the Morning, or rather 
in the Night ; and when they perceive the Seed to 
Ihatter, leave off, and reft till towards the Evening. 

Af fcr Cutting we muft obferve the fame Rule as in 
mowing it; vi:^. nqt to make this Hay whilft the 
Sun ihiries. 

Sometimes it may, if the Seed be pretty ripe, be 
cockM immediately after the Scythe ; or if theSwarths 
muft be turned, let it be done whilft they arc moift ; 
not Two together, as in the other Hay aforcmen- 
tion*d. If the Swarths be turnM with the Rake's 
Handle, 'tis beft to raife up the Ear-fides firft, and 
let the Stub- fide reft on the Ground in turning -, but 
if it be done by the Rake's Teeth, then let them take 
hpld on the Stub -fidcj the Ears bearing on the Earth 
in turning over. But 'tis commonly Rain that pcca- 
fions the Swarths to want Turning (a). 

. ^ If it be cock'd at all (l^), tl\t fooner *tis made 
ihtQ Cocks, the better ; becaufe, if ?he Swarths be 

' ' ' dry, 

• • I 

(^) If the Swarths be not very great, we never turn them at 

, all ; becaufe the Sun or Wind will quickly dry tbenu 

; /"^^ Sometimes when w^ defign to threfli ^ the Field, ^ye 

makp no Cocks at aii, and bi^ only juft iepa»te the Sv^arths in 

" '" ' * the 
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dry^ much of the Seed will be loft in fcparatiri^ 
them, the Ears teing , entangled together. Wheil 
moift^ the Seed fticks fafts to the Ear ; but, when dry, 
\vill drop out with the leaft Touch or Shaking. 

There are Two ways of threlhing it, the one in 
the Field, the other in the Barn : The firft cannot 
be done but in very fine Weather, and whilft the 
Sun fliines in the Heat of the Day : The beft Man- 
ner of this is, to have a large Sheet pegg*d down 
to the Ground, for Two Men with their Flails to 
thrclh on : Two Perlbns carry a fmall Sheet by it$ 
Corners, and lay it down clofe to a large Cock^ and, 
with Two Sticks thruft. under the Bottom of it, 
gently turn it over^ or lift it up upon the Sheet, 
and carry and throw it on the great Sheet to, the 
Threfhers; but when the Cocks are fmali, they car- 
ry fevcral ^t once, thrown upon the little Sheet care* ' 
fully with Forks ; thofe which are near, they carry to 
the Threfliers with the Forks only. As faft as it is 
threfli*d, one Perlbn ftands to take away the Hay^ 
and lay it into an Heap: And ibmbtimes a Boy 
ftands upon it, to make it into a fmall Rick 06 
about a Load. As often as the great Sheet is fiill^ 
they riddle it thro' a large Sieve to feparate the 
Seed and Chaff from the broken Stalks, and put it 
into Sacks to be carried into th& Barn to be wii^ 
nowMft 

Two Threfliers will employ Two of thefe little 
Sheets, and Four Perfons in bringing to them ; and 
when the Cocks are threfli'd, which ftand at a con- 
fiderable Diftaiice all round them^ they remove the 
Threfliing-flieet to Another Place. There belong to a 
Set for one Threftiing-lheet SeVeh or Eight Perfons 5 
but the Number of Sheets Ihould be according to thjc 

the Dew of the Mottiitig^ dtviditig them into Part» of aW«i 
Two Feet in each Part. By ^is m«uis* the St. Fein b lbon«r 
dryMy than when it lies thii$k«r» tfs it moft do, if made iti^l^ Cocks. 

N 3 " Qaaii* 
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Quantity tb te thu^ thfelhM: The fobWfer thefe 
threfti'd Cocks ^re fefffo^^d^ dhd mad^ iMb brggtt 
Kicksj the bfettei- j *rid iinfeft thejr be thatclfd, the 
Rain will ruh ^ great \^ay into themi and fp6H the 
Hay i but thfey may be thaftch'd with the Hay itfelf^ 
if there be not Str^W cbftviritent for it 

Btit thfe chiefcft C^e ytt remaifis i and that is, to 
cure the Seid : If th^t'be ncgie<aedi it w»I be of 
little oif«o Value fn; i and thi* better it hsb eftapM 
the Wet ih tljie Fields tHe-fedndr its b«^rt %)irits Will 
<po!l it in the Barn or Granaty. I havfe khbwn it fife 
d Fortnight ih Swarth, till the wet Wtatlifet has tUrriM 
the Hufks quke black * This i*as tHrefli*^ in thfe 
Field, arid imtfiediateiy ^iit ihto large VelfeR, hdW'^ 
Ihg abcfUt Twenty Bufli^fe each. It Hid bf being 
often ^fetj rfrifd often dty> been to cxhatiftfed of its 
fiery Spirits, th^t it f-^hiiiih*d cool ih thcVeffcls^ 
without fevdr fermcritihg in kht leaft, till tHfe nexi 
SjJHrfg ; stiid tlien it grew as well ^ e¥et any dicf that 
Wai t?faht^. 

Bift df Seed thfefliM tti the Field, wJthoufc evc^ 
tjfeing Netted, if it be initnediafely ^inncfw'd^ and 
a filngle Bhifhel Md in ah Heap> or put into ik Sack^ 

. f^ij But there is yet another Gare to be taken of St. Foin $eed» 
Ibetides Uie curing it ; and that is, to keep it from Rats and Mice 
tffter *i:is cuffed i or 'elfe> if ihetf Nilmber be large, they will in a 
Winter eat iip all the Seed of a confiderable Quantity, leaving 
(inly empty liuiks^ which to the, Eye appear the (^^ as when 
the Seed& are in them. A Man cannot without Difficulty take ft 
Seed but of its Hufk ; but the Vermin are fo dextrous at tt, that 
fhey win edt ilieSeed almoft ks ifaift <jut of theJ^ufks^ is it Aef 
Were polled biit for them. I W a Rat killed as he wfts running 
from an Hestp of it) that had Seven petied Seeds in his Mdnth not 
fwailowed^ which is a Sign^ that he was not long in taking them 
out. . Tiey take them out fo cleverly, that the Hole in the Hu& 
tiiutsitfeif up wheh the Seed is 6tit of it. But, if you feci did 
Hulk between your Finger and Thumb, you will find it empty. 
AMb a SackM of i&em ts very light; yet diefe have been foBie fo 
ignorant and ittcufious as to fow fuch empty Hulks fqr feveral 
Years fncceffivcly; ahd none conpang t^ they.condoded their 
JUnd to be improper for St, Foin* 
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It will in few Days ferment to fuch a degi^e; ,that^ 
the greateft Part of it will !bfc its vcgetath^e Quality*:- 
The larger the Heap, the worfe : Dtaring AeFcrmeA-*' 
ration it will be very hot;^iW fmeBfoun; < ' * * / -' 
Matty, to prevent this, jpread it upon aMit-Hoorj^' 
turning ft ^ten ; or, wKeii the Quantity is fmall, upon\ 
a Barn-floot ; but ftiif I find, that this way a great ^ 
dealrf it is fpoiPd ; for it will hfeat^thb'' it.be fpre^d' 
but an Handful thick, and they never Thread it thinr , 
ner: fiefides, they may mils fome Hoiirs of the ri^t- 
times of turning it ; for it hiuft be dbiie^xnety o%0''v 
it (hould be.ftirr'd in the Night as wefl^'is tfre Dij, 
until tWe Heating be over; and yet, do wK^t they^cari^^ 
it never- wifl keejp its Colour fo bright? as; that which"' 
is well Kouled, well dryM, and thr.ei^^H' jn th<r» 
Winter: For in the Bkm the Stalks keep' it .li0floW^,j^^' 
there are' few Ears or Sce<!s that toadj* ofteanbthex*/^ 
and the Spirits have Toofh fo fly 6tf By'de^ets, thfe; 
Air entering to recfe^re them. ' ' ' 

The only way I hive fbond to lihitat?* an(;l' dquaj 
this, is to winnow it fronfi the Sfteet ;' ; then ^y a * 
Layer of Wh^ar-ftraW (or if that be waiitiHg; t)fVery 
dry-tfirelh*4 Hay j -, . then fpread thWeb'n athin liayet? 
of Secdj^* iinA thus Sifatu9f^ J^p& ftra^^ ;Six or Se- 
ven Feet High,, and ^s ijrxuch in "Breadth •, tlien begiti' 
another Stack ; let there be Straw enough,tihd do not'^ 
tread on the Stacks ; by thiy means the S^ed* mij^ing- 
with the Straw, will be kept cool, and cfohif oUt in' 
the Spring with as green a Colony as when it was put^ 
in, and hot one Seed 6f a Thoufanxi'wiU feifto grow 
when planted. A little Barn-room will con^ih a great' 
Quantity in this manner. ' , 

I have had above'Orte hpndred Quarters of clean; 
Seed thus manag*d^ in brie Bay of a fmallBarn. W^' 
do not ftay to wintiow it clean before we lay it up 
in the Straw ; but only paTs it thrbugfi akrge SieVe^ 
«d with the Van blo>«/^otit the Chaff, ind wihrioW 

it dean in the Spring^ 

N 4 This 
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. Thia FipH-thrcfhing. requires: extraordinary : fio6 
iun Ihiny Weather^ which fome Summers do not 
affordat the SeaiTom for threfliing a great Quan- 
tity of* it r for .*tis but a fmall Part of the Day in 
which the Seed can be thrc(h*d clean out. They 
yiho havfe i imall Quantity of it^ do carry it into a 
fiarh early in the Morning, or even ih. the Nighty 
\ihiifi: the t)ew i^ on it v for then the Seed fticks 
faft tid the Ear :- As it dries, they threlli it out ; and 
if. they cure It.well^ have thus fomietimes good Seed^ 
but fienei;ally the Hay is fpoil'd. 

* Ittere is .one Method of faViiig all the Seed good^ 
khd tke hay tod, by cariying it unthrefhM to the 
Svn or Rigkf in a particular manner, tho' it be a 
great (^aiitity, more than can prefently be thrcfh'dv 
but thmt Be laid up in MoWs or kicks, as Corn is. 
Then if it ^ 9pi;ry. d inj^ m the Dews or Damp, the 
fiay is fure to be fpou d,. if not both Hay and Seed: 
When 'tisitaketi up dry, the Seed cornels put with a 
Tou(;;i;i^ r . aqd the gre^eft F^t is loft in pitcjiing up 
the Cocksi* binding, and joidng in Carryirig hgine. 

. To avoid .thi^ Dilemma, a Perfon who happened 
td have a gre^ Crop of Seed on .One hundred and 
Ilifty Acires together .(and being by Weathier delayed 
till Whcab-harveft came dn, fo that nioft Labourers 
went to Reapirjg) was forced to a Contrivance of 
getting it in as follows; viz. iThree Waggons had 
each a JBoard^ wjth. an Hole in, fix'd crofs tne Middle 
of each \VaggQp, by Iron Pins, to tjie Tbp of thei. 
Rades or Sides : There was ^ Crane which a Man 
could lift, and let into the Hole in the Board, and, 
having an Iron Gudgebn at the Bottom, which went 
into a Socket in the Bottom of .the Waggpn, would 
turn quite. r()ui)d :. The Poft of the Crane was Ten 
Feet Four Inches long, its Arm Four Feet Eight 
Inches long, brac'd ; having a treble Pulley at the 
End of it, ^nd another, to ajjfwer it with ai> Hook. 

-'- — " - . . _ , About 
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About Forty* Sheets wene prov^(l|iJi <;apa|)k of 
holding caeh One hundred ana Fifty, or Two huh- 
dred I^^unds Weight, of it j^ thefe had Knots cr But* 
tons at the Comers and Middles, nniade by tewing^ 
up a little Hay in thefe Knots, U big as Apples^ 
into Part of the Sheet v for. if any Bujckic, or other 
thing, be iewM to a Sheet plain, it w|ll tear Uie. Sheet! 
Half thefe Buttons have Strings ty • d to them j thefe. 
Sheets are fprcad araong theCoick^i filled by Twb^^ 
and ty'jd up by Two ether Perfons': There is i^ilo 
a light Fir Ladder^ wide at Bottom,, the Top of it 
faften*d by a Piece of Cord tp the Brace of the Crane i 
they hitch the Hook of the lower Pulley to a,fiU*d 
Sheet, and by a little Horfe at the]£n4 of the Pulley n 
rope, draw it lip Aiding on the Ladder ; . 'tis, up 
in a Moment : Thiftn the Man who is below, hitches 
the Crook of the Pulley to the lower Round . of th^ 
Ladder^ and the Loader above pulls' up the Ladder 
from the Ground, till the Waggon comes to an-^ 
other Sheet. The Waggons are lengthened by Cart- 
Ladders before and behind, for the more eafy placing 
of the Sheets* When about Twelve or Fifteen ol 
them arc loaded, they have a Rope fix'd to the 
Fore-part of each Waggon, which they bring over 
the Top of all the loaded Sheets, and wreft it at the 
Tail, to hold on the Sheets fail from falling off witH 
Jolting* Then the Loader pulls out the Cr^tle^ and 
puts, it into the next Waggon in the pune Marnier. 
One Wa^on is loading, whilft. ^bother is empty* 
ing in the Barn, by trebl^e Pulleys likewife ; beomfe 
^tis inconvepient to take it; out of . the Sheets by^ 
Prongs ; but the Pulleys will eafily draw off Two or^ 
l^hree Sheets together* \ One Wa^oa n always go-, 
ing tp the Fidd,pr coming Ipnic. , I'his Contri- 
vance cnakes more £xpcidition than one woqld ima-^ 
gine: iThree Loads have been loaded, and fent off,, 
in the fame time this way, that One Load of Hay 
k» been loading, binding, and raking oflf thc'Out- 

fides 
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feici of Jt, in tht ndsttGrStod^ in the common 

^4 w^Jl hot tfelatt the AiAnnerof making a Rick of 
flife Sdedih its Hay, of monfefoiis Dimirifion^i, by a 
fM of Maft.p6le Forty-four Febt high, >#ith a Ten 
Feet Ci^inc at thfe Top, whfch hia<ie the fame Expe- 
dition ;beqaufef'i think, that where fuch a Quantity 
is, Butifb bkriii With moving R6bfs are better. Such 
a Ridk is troublefottie to thatch, and the Wind has 
iti6rcFo\^et to blow the Th'itch off fo high in the 
Air, than if ii were lower. Neither would I advile 
jjny one tot^ferve much mc&*e'St. Foin for Threfh- 
in^j than his Barn will contaih ; becaufe tho* fome- 
Cf6iefs it brin^fe the greateft Prdfit by TKreffiihg, yet 
fyint Years 'tis a^t to be blighted. 

I hive been tdd by my Neighbour, fiiit he h^ a 
CY6p Of Five Charters df StJ Foin Seed oh ah Atrc ; 
But the mdffi Proffit that ever I tobk notice df, was 
6h hii( j&ti Acit, i^hich ^as drill'd Vefy thin, ahrf 
liad nd Crop df Corn with it ; by which Advant^e 
^ produced ar good Crop of Seed! the hekt Year after 
ft wais planted, and the Third Year this Half-acre 
produced (as was try*d by a Wager) within a Trifle of 
TW6 Quarters df Seed, which was fold for Two 
Pdiinds and Teh Shillings r The threffi'd Hky of it 
^as foiS in tlhePIkce for One Pound, andTwd'Quar- 
ftrs of Chaff Tdia for Twelve Shillings ; in all Four 
K)tfnds and iTwb Shillings. There was ^Ifo a very 

fpod Affermathi which Waswdi^th the Charges of 
qttmg and ThrelSmg:. So' fftk Ae clear Profit of 
tRe One Year' of *tHis Hdlf-acri df Ground amourit- 
ca io Font'Pdthids T^ti ShiHitigs: And it was re- 
iterkable, ftat it the fame time the Veff df tlic ffflne 
Field, being in allTtii Acrc^, had a Crop of Barley 
fowri on Three PIbwihgs, which (the Summer being 
dry) vi^ dffertd to be foJd at Oflc Poiind f^ 

Aa|.; ./ '•■•' 
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1 beJievfe the grfcatdft Part of thft St. Poiii that ft 

fdWrt,' is fpfoWd By bfeiijg hicJJ^rii^tly fed By Sftei^* 

(*; i vrhtch bkfiiafed is octjtfitJtf a iti^^^^ K^ fdfftrrhfe 

them to conHhtie feeding k ibtiiok^ it a thn^, rfjid- 

chilly in the Sprfngv for then it* S^ Utiorci (^ificKi 

and ^ muft be depurated by the Leaves ; dntf ife the 

Sun*s neai-er Approach acceWrat^k tHe Hotibtt 0? tcr- 

liidnt of the Juices, nidre PabulMi is recdtr*a bji^ tfhb 

Roots ; but, for t^aht of Leaves to drfqharge tfife Re- 

cren^ehts, arid etiliVen the Sap wirfiiiitro^aereods Pslr- 

tides f the SHe^p devourmg tht fiudls contimially 2(s 

fift as they appear), the St. Foltf's vital Flamd (if I 

tiivf fo call it) is cxiiingailh^d % the Circulation 

ceafin^, th6 Sfap* ftagnates, and theh it fends m Coi"- 

ruptjon f r). Biit let the Sheep eat itnevfci-fo lo#, 

fa i fhort drtie, Without continuing thereori, or crbj*- 

|Aiig the neit Buds trhich filtered ' thofe th^ 'ha^ 

featten, 'the Plants v^UI rfccotei* ind gro\V agairt i% 

tigbrotifty as ever ; and if With a'Sprae, hi thfe Witf- 

trir^ foxi cut off the St. Foin Heads an Handful dtfe^^ 

and t^ke them away, together with their nfjpidr Earm, 

the Wound in the remaining Root will heal, and fend 

out more Heads i% good as thofe cut off, if drofb' 

fetond Heads be preferv*d front Catttle, until thdir 

attain to a ffignefs competent td bear Leaves fu^ 

{I) I itever fuiFer Sheep to come upon St. fbiity ei^cept Si- 
twbtt Mowing-ttme and JilSaims. A^d cherd is fo mudi Bod- 
ger of fpotling St. Foin by the Fraud o^ Shepherds^ that. I kitefir 
a Gentleman that bound Ms Tenant never to fuffer any Sheep to 
come thereon; and by this means his St Foin continued iii Per- 
iFedHon much longer than is ufuiU, where St. Fdin isr fuff^M tb be 
Fed by Sheep. 

{c) Natural Grafs is not kilPd by conftant Feeding, becaufe no 
Ibit oF Cattle can bite it fo low as to deprive it ii all its Leases ; 
fttid*tis> like Eels, isore tenacious of Life fhsln the reft t^f its 
Od&ttsi^ and will fend out Leaves from the very Rodts wtoi reve)f- 
ftd» au is too often feta where tttrffy Laad it pldw'du^ in hrge 
Fnzrows. 

dent 
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.^ient- %: tjjie tJfc ; of the reyivJ3g. Plants : Nay, I 
iiave!lccn Hants .o»! St. Foih cut off in the Winter a 
Fopt deep, and the .Earth of that Depth taken away ; 
'and, the renriainit^ lloot recovered, and grew to an 
extraordinary Bighefi : But this wai preferv'd from 
Xiattic atfirft. : 

1 ^ jfft^em St, Soiti tb be muth nK)re profitable 
.than Qover, becaufe St* Foin is never known to do 
any perceivable Damage to the Corn, amongft which 
/tis planted ; but Clover often Spoils, a Ctop of Bar- 
iey. (fl) s and I have known, that the Crop of Barley 
jias been valued to have fuffer'dFour PoUiid^ p^r 
Acre Damage^ bjr aCrop of broad Clover's grbVing 
in i< lA a wet Summer ? In 4 dry Summer both forts 
of Clover are apt to miils groWin^ ^ . and if it does 
]grow, and the next Summer (wherein it ought to be 
a.Crop) prove very dry, it fails on moft forts of 
iJandi tho* it was vigorous enough to fpoi! the Barley 
thiS Year it was fown ; at beft, 'tis of but very.fhort 
Duration, and therefore is hbt to be, depended . on by 
the Farmer, for maintaining his Cattle, which the 
Inroad Clover will alfo kill, fometimes by caufxng 
'them to fwell, unlefe great Care be taken to prevent 
it. The broad Clover is efteem'd a foul Feed for 
Horfes. The Hop Clover b gone out of the. Ground 
fooher than the broad Clover ; I never knew it tut 
more than once : Indeed Cattle are never fwollen by 
feeding on it ; but then it affords but very littfe 
Feeding for them, except fche Land whereon it grows 
be, Very rich. 

St. Foih is obferv'd to enrich whatever Grouhd 'tis 

planted on, tho' a Crop be taken off it yearly. 

I » 

\a) . But this Damage may be prevented by drilling the Clover 
after the Barley is an Handful high or more; for then the Barley 
will kectp it under, and not faiFer it to grow to any confident^fe 
Bigaefsi till after Harveft ; nor will thifi PrilU being drawii \t§ 
Hand» do any Damage to the Barley. 

Poor 
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Poor Slate Land {&)y when it hais borne fbwri St, 
Foin- for Six or Seven Years, being plowed pp, ancjt 
weir tilled, produces Three Crops of Cornj ^nd 
then they fow if wirb St. Foin again. 

Rich Arable L^itd was plj^nted witlh it, an(3 pioyr'cj 
annually with very great Crops ('twas drillM Jn Nine- 
inch Rows, \7ith Six Gallon J of Seed to gn Acre \ 
One Crop of it was fold at Four Pounds fcr Acre) : 
This; after about Seven Years, and in full Perfeftion, 
was plowM up by ? Tenant, and continued for many 
Years after ^ rjch, that, inftead of dunging qr fat- 
lowing it for Wheat, they were forc'd to fow thap 
upon Barley- ftpbble, and to feed the Whpat with 
Sheep in the Spring, to prevent its being too luxu- 
riant. 

But *tis to be noted, that the Land mull be well 
tiird at the Breaking up of old St. Foin, or eJfe the 
Firft Crops of Corn may be eipeftcd to* fajl : Fof I 
knew , a Tenant, who, the laft Year of his Term, 
plow'd up a Field of St. Foin, that would have 
yielded him Three Pounds p,^ Acre j but, thinking t9 
make more Profit of it by Corn, he fow*d it with 
White Oats upon once Plowing -, and it proving a 
dry Summer, he loft his Plowing and Seed -, for he 
had no Crop of Oats-, and was fprc'd to leave the 
Land as a Falloyv to his Succeffpn 

Many n>ore Ii^ftances there are of this Failure of 
the Crop of Corn after St. Foin h^s been brol&n up, 
and not well tiird. 

\a) The Poverty of this fort qf L^nd, lying upon Slate or 
Stone, generally proceeds frppi the Thinnefs of it; and» if i( were 
thicker, it would be good Land : Much of this Earth, being di- 
fperfed ainong the Crannies or Interftic^s of the Slate and Stone^to 
.a great Depth, is reachM by the Tap-roots of the St. Fgin, but 
cannot be reached by the Roots of Corn ; and therefore, when 
conlhntly kept inTillage, is of fmallValue : Upon which account 
fuch Land is greatly iroproveable by S(. Fpin^ eyen when fpwn in 
' the common manneri . 

. " When 
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When St. Foil) is grpwn old, 4nd worn out, ^ *tis 
^ id to be when thp artificial P^ure is gone, land 
the natural Pafture i$ become infuffijdent for the 
Number of Plants, th^t are oo Ai po be maintained ^ 
ftod is if} pooji, that it pripduces no profitaple f^Pi 
fo that the Grouncl is thought proper to $c pJo^jT'd 
iip, arid fpwh yyith Corn, in order tx) be r^ldf^ed 
|f^) 5 the moid effe(5):ual way to briog i]t into Ti^ 
ipeedily, is, to j>)pw it up in jhe Winter, with a 
!F6ur-coulter*d Plough, and pake ^t fit torTTw^- 
lieps by the foltowlng SealonV aad if the Tiinaeps 
be Well hoM, ^nd>*fpecially if ifpent by Shc^ on tfcp 
Ground, 'twiirbe in excellent Ordfir to^ be foni^n with 
Barley the following Spring ; . and then it m^ be 
driird with St. t'oin amongft the Barley. 
. To . return to tlje Benefit Land i;eceives hy hsffnng 
bjjfin planted fome Tears with Sr. Eoin : All the lEX' 
pferienc'd know, that Land is enriched by it 5 but 
they do not ^ree upon the Reafon why, 
• They agree a§ to the "Or/, but not die ^Urh 

Sopac are of Qpinion, *tis bccaufe tlje St. Fpyi 
Ibices a difTercoc Ibrt of Noqrilhment to that of 

{a) Or if yoa perceive, that there is a competent Number of 
Plants alive, sind tolerably f^nglc^ be they never (o poor, you 
inayretover them to a flouriming Condition in the following 
manner, without replanting: Pulverize thje whole Field in Inter- 
irals of about Three Feet each, leaving betwixt every Two of 
them Four Fe^et Breadth of Ground unplow'd. When the Turf 
of thefe Intervals, being cut by the Foor-coultjer'd Plough, js 
perfedlly rotten, one Furrow made by any fort of Plough will 
hpe one of thefe Intervals, by changing the whole Sttr&ce of it. 
The poorer the Land is, th« more Hoeings will be required; and 
idi» oftcner 'tis ho'd, with proper Intermiffions the Firft Year, the 
Bxqjif^ the St. Foin will become, and the more Years it will 
.contmuc good, without a Repetition of Hoeing. 

The Expence of this cannot be great ; bccaufc the Plough, in 
itadnf an Acre jn this manner Nine times, travels np brdier 
4haD tt mnft- to plow an Acre once in the common Manner. 

I need xioctell the Owner, that the £arth of thefe lotery^y 
muft be made level, before the St. Foin can be mowed. 

Cora: 
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Corn : But that I tljink . U di(proy*4 *mi(JII)aptfrr of 
Change of SpmeSy where 'tis fti?wn, fiijit: ifp^lgjt^^ 
in t^e fame Soil piult ta}ce the f^mp ppbd. 

Mr, Ifirkbam tbifiks St, Fpin ha$ nq cQllqteral qr 
horijf ontal Roots ia the upper P^rt of the proijp^ 
where; the Plough tilfc for juom i an<^ therefore. has 
DO Nourifhinent from th^t Part of the Soil whic| 
feeds |he Corn. This WQ^W be 9 verjr good Accoup^ 
for itjj were it not utterly contrary %o Master 0/ F^iftl 
as every one may fee, ' . ' - 

But fo far it is right, th^t lar^c (fi) §f. 1^6\\i draws 
the grjeateft Part oflts Npurilhmerit from below tfi.9 
Reach t>f the Plough \ apd what part it does r^iv^ 
from th^ Staple is overha!anc*d l^y fhq/Segond yropl 
or After-leafe, being fpent by Qatde oh the proundj 
different from Corn, which is very near wholly mfin* 
tain'd by the plowed Part of the Earjh, and is a)| 
carry*d off. . . 

Fojr tho* the under Stratum of Earth be muclj 
poorer than the upper $ yet that, never having becQ 
drained by any fort of Vegetables, muft afford cpn- 
fiderable Nourifliment to the Firft that conies there. 
' And befuks, in fucb Landwhofe Poverty proceeds 
from the Rain's carrying its Riches too quickly 
down through the upper Stratumy the under Stratum 
muft be the richer (I) for receiving what the upper 
Stratum lets pafs unarrefted. 

(a) For ]ai]ge St. Foin, being fingle, has large Roots, and very 
long* which probably d^fcei^d Twenty Feet deep : Now, if wo 
allow Four or Five Inches the Depth of the Stapfe, to afford a 
Snpply equal to Two Fjstt below it^ taking (k« lower Nineceed 
Feet Seven Inches together, upon this Computation, the Part be* 
low the Stkple gives the St. Foin about Nioe Parts, ia Ten of its 
Suftenance. 

{{) In light poor Land the Water carrying fome impregnated 
Esmii al^g with it dbwn lower than it does m ftrong Latod, fit 
h moins tenacious of fuch impi*eghated Paftides, the under S/tfta 
of ftroig Xand arp hktly tolbe'poot^r • than ^lofe of l%6; 
ta n d i * . . « • . . -. fc , 



% wd/^kfioj^%f;in;tbcrefm there is no 

^ncUoipt'"''''^ f'C^Bftict^^^' Only I will take 

^m ^ ^J%%'mH^?i^^ one 6f about 

f!^^'^^^f'J^JdfQ^^y ^^"^^^ f^^ 4nmm, Town 

^e f^^^yf^ ^d fold . for FpurtecR thoufand 

V^'^^'',^' fn^^'as I ft^^» CQhtinues, by the fame Iin- 

jf^oP^'^jJ %lUf This is, I fup- 

P^r^the &nic that Mf. Kirkbam meptioRS inOv- 

l^^aher Farm qf Ten I^ounds p^r y/w^w Rent, 

' fcxfi wAi/ft i'^ ^?*^^'^ (^-^' was like to liavc undone 

^^^^>r<fnanc^but»b^^^ Foin by 

fjje <)wner,, w;as. lett at One hundred and Ten 

j^J[jnds M i^P^^^^ ^Pd provM a good Bargain, 

• li it ftioyld l?^ aflc'd. Why St. Foin is an Im- 

proveitierit To much gfea^er' in EngJandt than in 

other Cogntries ? it might be ^fwer'd by (hewing 

the Reafon why EngUfii Arable is of fo niuch lefs 

Value than Foreign (b}y where the Land is of equal 

0opdnefs, and the Corn pfoduc'd of ecjqal Price. 
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CHAP, XIJI, 

0/" L o s is R N E. 

LA Luferne is that famous Herba Medica fo much 
extoll'd by the Antieqts, 
f he hjgh Efteem they had qf its Ufe appears by 
the extraordinary Pains they beftQW^'d or its Cqlture. 

.(A)Thefe Eftates conAfted of thin Slate Land ; wHich, tiefor^ i( 
was planted with St. Foin, was valued at Two Shillings ^^ Acrc^ 
and fpnie Part of.it at Ope Shilling f^er Acre (as I have b^n in- 
fo* m!d]» and yet Oxen f^re w^ fatted by the St. Foin it produces. 
(b) Tis doubtlefs frpm the extraordinary Price of EngUJk 
jLabour abpve that of pther Couptries, occaiioned by Englijh 
Statutes being ii^ t^ refpe6l different frpm 4l 9^^ ¥4ws in thf 
iWprtd, 
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It« Leaves refemble thofc of Trefoil : It bears a 
ijlue Bloflbm very Kke to double Violets^ leaving a 
l^od like a Screw, which contains the Seeds aboijt 
tfce Bigni^is of broad Clover^ tho* longer, and more 
of the Kidney-fiiape. 

The Stalks grow more perpendicular than any of 
the other Artificial Grafles that I know, flender, fuH 
of Knfdts tod Leaves: *Tis of very near an equal 
Bigneis from Bottom to Top : When cut^ if vigo- 
rous^ the Stalks will fpring out ag^n fmm the Stubs^ 
immedialttly below where the Scythe parted thenpii 
which makes them the fooHer ready for anothct 
Mowing; an Advantage which no other Gfafs has. 

It has a Tap-root that penetrates deeper into thfc 
SotiMeb of l^e Earthy than any other Vegetable (he 
produces* 

T1k>* drie Luferne-root be much more taper than 
another towards the upper Part of it, 'tis Ibmetimes 
feen, that la fingle hoM Plant of it has many cf 
tliefe petpendkular Roots, fome of them ipringihg 
out frdiiri the very Branches of its Crown. 

Its Roots are abundantly k>nger than the Roots of 
St. tbin : ,1 have One that tfteafures very near Two 
Inches Diameter : Thofc which are higher than the 
Ground have a Bark like a Tree. Upon this account^ 
and by its Stalks fpringing again juft below th? 
Place where cut off, and by the woody Hardnefs pf 
its Stalks^ when they ftand too long without cuttings 
it feems that I^ufeme is of a Nature nearly approach^ 
ing to that of a Shrub. 

Lu(erne is the only Hay in the World that can 
pretend to excel or equal St. Foin. I have known 
Inftances of the pinguefying Virtue of this Medici 
ftty, diat come up to the higheft Encomiums given 
it by the Romans ; which being to the Vulgar incre- 
d&k, I forbear to relate, but leave to ife confirm'd 
by the Experience of others, when it becomes fre* 
quent in England. 

O Luieme 
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Luferne in Grafs is much fwcetcr than St. Foin, 
or any other Artificial or Natural Grafs. This, when 
hoM, maybe given to Cattle cut green, for .Six 
]M!onths ; but then care muft be taken to (a) preveni: 
their Swelling by its Lufcioufnefs, and not to ;give 
them too much at once, until they be accuftom'd 

to it. 

■ The Quantities of Luferne-fecd annually imported^ 
and fown without Succefs, not difcouraging People 
from continuing its Importation, Ihcws there is more 
need of a fuccefsful way of Planting, than recom- 
mending it in England. 

I (hall take notice of fome of the Reafons why I 
conclude there is no Hope of making any Improve- 
ment by planting it in England^ in any manner prac- 
tisM by the Antients or Moderns. 

I wonder how any one Ihould attenipt to plant it 
here, who has feen in Columella^ and other Authors^ 
the Defcription of the manner the old RmMs plant- 
ed it in. They chofc out the very beft Land, that 
was both finguis and putris ; they dungM and tiird 
it to the greatefl Perfedlon, and laid it out in Beds, 
as we do for Onions or Afparagus^ they fow'd k 

(a) The Swelling of Cattle by eating too much green Lafeme^ 
Clover, or Turnep-Ieaves, happens only to fuch as chew the 
Cud, becaafe they fwallow more in lefs Time than other Cattle 
do ; and a large Quantity of fuch lafcious Greens being fwals 
low*d by a Beaft, fermenting to a great degree, heats and rarefies 
the internal Air, which by its Spring becoming too ftrong for 
that Column of the Atmofphere th^ic enters at the Trachea, it 
preiTes the Lungs againft the Thorax fo dofely, that the Weight 
of the external Column is not of Force to open their Veiicles, 
and then the Circulation of the Blood is fiopt, and the Beaft is 
flrangled. 

MoH Farmers know how to prevent the Swelling, fo that now* 
a-days it feldom happens ; but when it does, there is an efFedual 
way of curing it, if taken in time: They cut a Hole into the 
Maw near the Bade in a proper manner, whereat the rarefied Air 
cuibes out, and the Lunga again perform their A^n of: Re« 
fpiration, 

very 



\ 



Chap. Xill. 0/* L u s E R If E A t p^ 

Very tbick^ for that milei'able Reafoti of enabling it 
by itsThicknels the" better to kill the Grafs. The 
Beds being harrowed very fine before Sowing, which 
Was in the End of ApriU the Seed required to be 
fpeedily covered* left the Sun*s Heat (hould fpoil it. 
But with what Inftrument muft it be covered ? For, , 
after Sowing, the Place muft hot be touch'd with 
Iroh. At medica obruitur non aratro^ fed ligneis 
Tif/teilis^ ^Medica-fctd is covcr*d, not with the 

• Plough, but with little (Or rather light)wooden Har- 

• rows.* Two Days Work (of a Team) were fpent on 
this Harrowing of one Acre^ Some time after it 
came up, they fcratch'd it again and again with the 
fame wooden Inftruments : This was callM Sarrition : 
Then by Runcation they weeded it over and over, Ne 
aberius generis berba invalidam medicamperimai. ^ Left 

• other Graf9 (hould kill it whilft it was weak. * The 
Firft Crop they let (land till fome of the Seed (hat- 
ter'd, to fill the Ground yet fuller of Plants s After 
that they might cut it as young as they pleas'd \ ' but 
muft be fure to water it often after cutting. Theii 
after a few Days, when it began to fpring, they repeat^ 
ed their Runcation ; and fo continuing to weed out 
all manner of Grafs for the Firft Two or Three Years, 
it ufed to bring Four or Six Crops a Year, and laft 
Ten Years. 

EngUJh Gardeners make Forty Pounds of an Acre 
of Aiparagus, or Cabbage-plants, with half the La* 
bour and Expence that was beftowM on an Acre of 
Raman Medica. 

We know not the Price Hay and Grafs were at in 
itafy^ whilft the Roman Empire was in its Glory, and 
Romey then the Metropolis of the World, drew the 
Riches of all Parts thither 5 its Price muft be then 
Very high. 

And the RomdnshsA not only Servants, but plen- 
ty of Slaves, for whom they had fcarce fufficient- 
Employment t This might leflen the Expence of thi; 

O 2 tedious 
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tedious Method of planting, and ordering the JI&- 
dica. But when the Romans were brought ^own to 
the Level of other Nations, and in Danger of bein^ 
Slaves, inftead of having them ; and the Lands of 
Italy came to be cultivated by Italian Hands only ; 
chey found fomething elfe more neceflary to employ 
- them in, than the Swritions, Runcations, and Riga- 
tions^ of the Medica. Their Laboui- being beftowM 
in getting Bread for th^mfelves, they (ubftituted otjhdr 
'artificial Grafles of more eafy Culture, in the room 
of Medica^ for the Food of their Caftte. They i*5rc 
lb bigotted to all the Superftitions of thcrr Ahcdfonf, 
that they were content to lofe the Ufe of thitmt^ 
beneficial Plant, rather thin attempt to cultivate it 
•by a new, tho* more rational Method, Vrhen tfi^ 
were become unable any longer to cohdoue it bjr 
the old. 

Thus, as I take it, Supefftition has chafca Medica 
from the Raman Terricories ; and fo little of Jt is 
planted there, that beyond the ji^s 1 could not find 
©ne whole Acre of it. 

Luferne makes a great Improvement in the South 
of France : There, when their low iandy Land is well 
prepared, arid very clean, they fow k alone, in 
Mareh^ and at MicbaehnaSj as we do Clover : Their 
fowing it at thofe Seafons is of a double Advan- 
tage : Firft, It faves the Labour of waterirtg it, wWch 
Vrould be imprafticable for fo many Thou&nd Acres, 
as are there planted. Secondly, Thofe Sealbns be- 
ing much moifter thw that wherein tht Romans fbw'd 
it, rfie Grub has Opportunitv of eating more of it 
at its firft coming op ; and^Ren the Froft kills ftrmc 
of it. By thefc Aovant^es the Ground is fefs over- 
ftockM- 
yj i- ^ r T'^c Summers there are much drier than in Italy ^ 
Jjiotti^A fo that the Sun fcorches up the natural Grafs, and 
lg/ri^£i/i^l fufiers it not to come to a Turf till after ftrnie Years \ 
^' ^ I arid therefore has -fefs need of Weeding. 
^ccre^^^r—^ ^. - But 
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Quit; as that natural Grafs increafeS) the Crops of 
Eufcrne are proportionably diminilh'd : And tho* 
Lu&me i& ij^d to laft Ten or Twelve Years j y^t it 
is in PerfeAion only for a very few Years. Wbilft it 
isat beft oi\ their richeft Land, and 41 a kind Sum* 
mer, tbey I^ave ac Seven Crops Ten Tuns to an Acre» 
as I have computed them from the Relation of ibme 
of the lBb4)itaif)ts of Pezenas. y This waa extradrdi* 
nary ; for I obferv'd, that moft ol their commoa 
Croj^ oaajde a very thin Swartb* 

When the Ground be^ns to be turffy ^d hard, 
many of the Luferne-plams die, and the reft fend 
up ve^fy few StaJks : The People know this is the De- 
ftrudion of it, and therefore I have feen ibme of them, 
in that Cafe, half-plow it, thinking thereby to .de* 
ilroy the Turf :Ttus does for a time much ftrengthei> 
the L^ferne-plaojls \ bur it ib much ftrengthens the 
Grafs allo> that the Turf grows the ftrongjer ; and 
thep tl^ is ao Remedy but to plow ic up» make 
the Ground cjean, and repeat it« 

in more Northern Climates, where it rains oftener^ 
the Ground iboner becomes hard \ and in the Land 
otherwifc tnoft proper for Lufeme^ the Gra(s growsr 
infinitte^y fafter, and wiU be as ftrong a Turf in Two 
Year^, as in (he hot Countries in Ten. Upon this 
account^ about P^m, even ne^ the Walls, they 
plow up Lufeme^ and ibw St. Foin in its room, 
tkcau^ tliai: endures Grafs and hard Ground better, 
tho* it brings but One Crop a Year, or Two at 
moft. 

And m ro^y Places xviPim^hea Cimtc and SwitTxr- 
IsnJ^ I have feen Lufcrnfc in the Corners of Vineyards, 
not aboivf Two or Three Perches tc^etber, which 
t^y wUl at any ^xpence have to dure theiy Jlorfes 
when fick> l^nec they cannot obtain, by their Culture, 
(^ntiufis ii^fficifnt to maintain tt^em as ch^ir ordina- 
ry Food) t^re being too nauch Rain, and too little 
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of the Sun*s violent Heat, to prevent the ipcedy 
Increafe of Grafs amongft it. ^ 

How then can we expeft Succcfs in fdwtng it in 
England^ where Rains are yet more frequent, and the 
Sun is weaker? *Tis not One Year in Ten that the 
natural Grafs is here fcorchM up. In our rich Land 
the Grafs comes to a Turf vc;ry foon, and poor Land 
will- not by the common Sowing bring Luferhc to 
any Perfcftion, tho* no Grafs ftiould annoy iti • 

1 have here feen Part of a Meadow Breaft-plow*d, 
and, when the Turf was dead, dugup and planted as 
a Garden t After it had been drill-d with Carrots, ho'd, 
and made, in all Appearance, perfeftly clean, it was 
ibwn with Luferne, which came up and flourifb'd 
very well the Firft Year, and indifFerendy the Second j 
but, after that, the Grafs came, and the Lulerne grew 
faint; and in Three or Four Years Hmc there was no 
more left, but juft to (hew by herc-and-^there a fingle 
poor Stalk, 4hat there had been Luferne fown, ex- 
cept one Plant of itj which was cleanfed of Grafi 
ihe Third Year ; and this recover*d, and fent up abun- 
dance of Stalks for Two Years after it ; and then 
the Grafs returning, that Plant dwindled again. 

I have often tryM it in the richeft Part of my 
Garden, ^nd conftantly find, that, however vigoroufly 
it grows at the Firft, yet it foon declines, when the 
Grals appears amongft it, which is always the Iboner, 
by how much the Soil (in England) is richer, unlefi 
the Spade or Hoe prevent it. 

Here have been alio many Fields of a poorer white* 
Jfh Soil fown with it, which are not very fqbjeft to 
be over-run with Grafs, as the rich Land is ; and 
tho* thefe were fo well tilled as icarce any Grafs ap« 
pear'd, during the many Years the Luferne liv'd 
therein, yet it never gr^w to any Berfeftion here 
lieither 5 nor was there any One Crop worth much 
qiore than the Cutting, it was always io poor, thin, 
gnd ihort. And, by what Intelligence I gm ^t, aU 

* fix: 
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Experience provies, that every Soil in this Ifland is too 
rich, too poor, or too cold, for the Luierne Im- 
provement by the common Hufbandry. 

I believe every one will be confirmed in this, who 
Ihali upon full Inquiry Bnd, that, amongii the great 
Quantities which have been fown in this Kingdom 
in that manner, never any of it was known to con- 
tinue good and flourifhing Three Years ; and that^ 
on the contrary, never any one Plant of it in any 
warm Soil, cultivate(| by the Hoeing manner, was 
known to fail here, or in any other Country, as 
long as the Hoeing (or Digging about it, wluch is. 
equivalent) was continued to it with proper Re- 
petitions. 

A Multitude of fuch ho*d Plants have I known, 
and are now ^o be fecn in both poor and rich Lands : 
Therefore it fcems poffible, that Thoufands of Eng- 
UJb Acres may ht capable, by the Hoeing Culture, 
to produce Crops of Luferae every Year for an Age. 
For as the greater Moifture, and lefs intenfe Heat of 
this Climate, are, upon the accounts mentioned, inju- 
rious to Luferne, yet this is only to fuch as is fown' 
and cultivated in the common manner, becaufe our 
Climate, upon the very fame accounts, is very advan- 
tageous to hoM Luferne. 

In hot Countries, when the Summer is drier than 
ordinary, the Sun fo fcorches it, that they have fewer 
and much poorer Crops, than in moifter Summers ; 
viz. only Four or Five, inftead of Six or Seven 5 but, 
in the drieft Summer I ever knew in England^ hoM 
Luferne yiekled the moft Crops. 

Our Summer Days arc longer, have more of the 
Sun*s Warmth, and lefs of his fiery Heat ; he che- 
rilhes,^ but never burns Luferne, or any other iio'd 
long Tap-rooted Plant in England. 

The well ho'd Earth, being open, receives and re- 
tains the Dews; the benign folar Influence is fufH-; 
dent to put them in Motion, but not to exhale them ' 

O 4 from 
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from thence. The Hioe prevents the Tiyf^ i«»UcH 
would othctwife by. its BWes or Root^ intercept, and 
return back the' Dews into the Atoipfphcret. wJ^tbq 
Affiftance ofa moderate Heat*. So that thUHuibtfidry 
fiscures Luferne from the Injury of a wet Summer,; 
and alfo caufcs the Rain-water to finkdowa mora 
ipeedily^ and difperfe itfi Riches all the Wa^ of. ifai 
Paffage ; otherwife the Water would be more aptM 
ftand on the Surface,, chill the Earth* and keep. oflS 
the Sun and Air from dryir^ it: For, wh^ theSur^ 
&ce is dry and open, Luferne will bear a v^y^grratt 
Degree of Heat, or grow with a mean one, I hdvei 
iJeen this ho'd Luferne^ in a fhcltry Fla^e of my 
Garden, fo much grown in a mild Winter, as. to b^ 
me^fured Fourteen Inches ahd an half higfr atCfa^- 
mas ; and a very large fingle Flanit of it, whicK had 
not been ho*d for Two years before, was kid b^e 
by digging out the Earth all round it a. Foot deop^. 
to obfenve the manner of its Tao-root v and then thfir 
Earth was thrown in again,, and the Hole fiU'd up,. 
This was on the Twcnty-fevcgnth of St^rnkgr^ Upoa 
this mellowing of the SckX about it^ icfent oitf raore; 
Stalks in Q0,obery. than it had done i0 the whale Sum^. 
mcr before;, they grew veiy yifforoufly, unt^la;g^cat 
Snow feli in Dfcetnier^ which Siib^ pi^rvM the Vcr-. 
dure of them, till that was melted Bway*, and. 4 
black Frod: came afoer it» and killed tho& Stalks, It is^ 
probabk this Plant, fent out imoaediaceJy new &brc»is; 
fiarizont^. Roots^ which, did grow apace to, extraf^? 
the Nourilhment ftom this ne^made Paftujie,,ia pro- 
mrtion to the quick Growth of the Stalks^ which ia« 
Summer haw been meafured, and, found to grow in 
Height Thcee Inches and an half io a Night and a- 
Day ; this bemg aUnoft One Iwh in Six Hows^ 

And it has been my Obfervaiion, that thii^Plait^ m 
hat and cold Goimtries,. thrires both with a much 
greater, or Jds Degree of Heat and Moiftur^ whca 
III » ho'd } for if it has Plenty of NQuna«ma% wlitch; 
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H«Qihg ahrayi gives ie, a veiy littls Hteit albove; 
and the'Mo^re tlone (which is Mver wanting to 
fihj& deep* Tapetoot^ ftiffice, and thac Plju^y of Food 
imiEi» is the bmisr to ciidurs the£xiremes of etcher 
WwtOPCold. 

' Wc fteed not much apprehend the Dangeii 6f £;;j- 
Ufi Wmt^s ;: &r Lu&pne vrill? endure thofe Mrhieiv 
ate VPVQ. irtgorous. In the Frincipaiity) of Net^chdtet 
the Winters are* ib ftvere, as^ to kilt alt (he Rofeiiiar^ 
]^(4bfOtd^y<efi Lcrferne furvives theno there: This" 
proves it. more hardy thac^ Rofemary, which i$ p}anj>* 
i^fofHcd^s in England i and b«re; i&fcarce twiee 
in an Age a Froft aiDto to kiM^ k. 
' I |k;^ve one lingleLu&rne-plaiit k a poor Arable 
Field> that has ftood the Teft of TWo-aad^twenty 
Wintets, befides the Feeding of Sheep at all Seafons, 
and yet remaiss as ftrong as ev^ev. What* Qoaneity 
qf Hay this. Plant yearly produces cannot bfr fcnown,^ 
hecaufe 9t thofe tknes chao Cattle a^e kept fitKMn it^ 
the- Harts conftantiy crop it, being fleecer than any 
other Grais. 

But this happens to be fortunately fitiiate^ where 
'tis not altogethia: dcftitute of the Henefit of Hoeing, 
*Tis iix an Angle, whcre^ every time the Field is tiffrf, 
the Plough goes, over it in turning ftom th&^Furrows 
of one Land and one Head'^knd; but it i^ after the^ 
plough is lifted, out of theGpomni^) and tum'^d'up 
on one fide, lb than the Shai^e only breaks the Turf 
very fciell all round k, wichouc fdowfeg up thePlaiit r 
yetk has eicaped it fe norrowiy, that die Fitt of the' 
Ploagb-ihare has %ltt it into Four Parti-, Three pT 
which remain, and grow never the worie; buttbe 
Foucth is tmn ofiv and the Wovind htel'^d upu -■ 

By the extreme hard Wxiter tAzt happeitM about 
the Year iyo&. or 1^70^. feme of the Lofernc in 
l$ngu0d^ waskUrd; Yet this "Wan ho Argument of 
ita TendeBnofs^ but rather the contrary ; beeautethen 
^ the Qlfive-trees and Walnut-treea were there kilFd, 
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tho* the grcateft Part of the Lufone cfcaped unhurt ; 
And I did not hear One Walnut-tree was kiU'd that 
Winter in England. Perhaps thofe in jRr^^^, having 
been accuftom'd to much hotter Summers, were unable 
to endure the Rigour of the fame Winter, that could 
do no Harm to the fame Species in England^ where 
our Winters do not leerh to exceed fome of theirs in 
Cold, fo much as ' their Summers do ours in Heat. 
And fince the Extremes are not fb far afunder here, 
the fame Degree of Cold may to our Plants fccm 
tepid, which to thofe in Languedoc muft feem ri- 
gorous, differing in a more remote Degree from the 
oppofite Extremity of Heat in Summer. 
. And, befides the Difference of Heat and Cold in 
different Climates, there is another more neceifary to 
be obferv'd ; and that is, the Difference of the Hardi- 
nefs in different Individuals of the fame Species : 
The fame Froit that kills a faint languifhing Plant of 
Luferne, will be defpis'd by a robuft one, which, 
being well fed by the Hoe, becomes a Giant cloath'd 
and fenc'd with a thick Bark, that renders it impreg- 
nable againft all Weather ; its Rind is to it a Coat of 
Mail or Buff, impenetrable by Froft : But the un- 
ho*d is generally fmall and weak; its thin tender Bark 
expofes it almoft naked to theFroft ; it being, for want 
of a fufEcient Pafture^ ftarv'd and half-dead already, 
*tis the more eafily kiU'd by the Cold. 

I formerly liv'd fome Years in Languedoc^ wh^rc 
arc many Hundred Acres of Luferne ; and I never 
could find a very large Plant amongft it, unlefs in 
fuch Pieces as had been plow'd up, till'd, and fown 
with Corn : Here indeed thofe Plants that remained 
(as always fome wpuld do) grew to an extraordinary 
Bulk; and One of thofe fingle till'd Plants did feem 
to produce a greater Quantity of Stalks, than Twenty 
of luch as had not been plow'd Up i and as there were 
no large Plants amongft the uhplow'd, fo there were 
no fmall amongft the plowMones. The fame thing 

haa 
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has been obferv*d in all other Places where Lufcrnc* 
has been plow'd (a). 

And in Wilt/hire feveral Grounds of it ftood fome 
Years^withont ever coming to a Subftance to be of any 
Value, tho* the Land was whidih, and fcarce any Grata 
appeared amongft (he Lufcrne -, and therefore its Poor-. 
ne6 was thought to proceed from the Soil*s being 
impi^per i but when it had' been broken up, and fbwn 
feveraf Years with Corn,« and afterwards lain down 
withSt. Foin, all the Lufcrne-plants which remained 
(and they ^ere many) grew large and ftrong, fhoot- 
ing up a Yard in Height foon after the St. Foin was 
cut ; aad if there had been a competent Number of 
them undeftroy'd .by the Plough, they would have 
yielded Crops of an extraordinary Value, where be- 
fore PJo^ving it grew but few Inches above the 
Ground;. 

It feems that in this (brt of Land the Earth grows 
ftale, ere the Luferne arrives at a Tenth Part of its 
Stature: Bpt this is moft remarkable, thatXilkge 
transforms thofe Lufeme-plants from Dwarfs to 
Giants -, and then they are able to contend Math, if 
pot conquer, fo ftrong Plants as St. Foin is, tho* 
before Plowing they were unable to rcfift the Deprc-» 
dations of a few l»iry Spires of Grafs* 

Since Tillage can thus recover Luferne, after it has 
long.langui(h'd in the.bweft Ebb of Life, and reftore 
it to Health, Youth, and Vigour, and augment its 
Stature even after it has pafsM the Age of its full 
Growth ; to what Bulk would it arrive, regularly 
planted, and hoM from its Infancy to Maturity, with- 
out any Check to ftint it ! 

We pan never ii;now how poor g Soil will bear this 
Plant, unleis it be try'd by the Hoeing Culture. 

For 'tis wondrous how fo great a Man as Dr. 
JVw^ar4 finoiiid ima^ne, tli^ Difference of Soil 

\fy T)4s plowing }9 a Horisf to the I^ofimc* 

ihould 
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ihpuld be the Re^ioii why Apples ia Herefard^ire^ 
ami Cherries m Kent^ fucceed better than m otbeif^ 
yia/cesi when in truth they are fren to profper as well 
aimoft: aU over England^ wlxere planteci) culuv;^^» 
^ preferv'd. 

X believe Plants ar^ more alter'd as to their Growth^ 
by beii^ cultivated or not, than by Change of Cli-^ 
jpates ciffering in very many Dejgrees of Ladtyde* 
I iay, in their Growth, not always in (;l)cir Fruit i^ for 
^xi! a P^ach-tree, well cultivated in a Standard) wiU 
grow here v^oroufly, and be very beautiful -, yet 
Us Fruijt will be of Jittle Value, ynl^fs it be planted 
a^amil a good Wall ; So I^ferne, unlefs culdvatedt 
upon a well expofed Grayel^ wi|i yield littk Seed ia 

. The Soil to pltn^ it 09, is either an hot Gravel, ^ 

very rich iiry Sand, or fome other rich warm Land,^ 

that has not an. under Stratum 6i Clay^ nor 1^ loo 

liear the Springs of \S^ater; for, if the Earth belcfvi^ 

b^of a cold Nature,^ which I take toi be occa&bn'd 

bjr, it; holding qf Wa^ter^ the Lu(emis will not koig; 

[ofper therein, of wHateVer Sort the upper Stratum, 

: Eirth nify be: This xnay be guefsM at by the Ye-. 

getal%6 a $dj nf ^ as Fern, arid the 

like \ which, M^ Evelyn obferves,^ do indicate a Soil^ 

fi)!^^ to Extremip^s, of Hqo; ami Cold ;, and ^n- 

ctemns fuch a Scxl ;|s accudedV I ag^ee to thac S&^^ 

t^vif:^ 9sfar as xeiates toCold ; but aip not iatisfj'ci of 

1^ abounding wit^ tJ^t \ and I am iuie I know ibnae 

I^pd very wbje(9: to J^eqi-^ ^hi^i is very> far ifo^a; 

bebg barren, v^hen* well cultivat^,, and well ilUud 

with Vegetables; b\it, from a4nci»g;thele» 1^ 

njpft be excl^dpfc ... . ,' ; ..7 , 

Luferne in lo^ Coiintrie& grows j?eflf near Kiv^>« 
where its Ri>ots ireach t|ie Ws^r^ wl^f h Mp^ ^^ 
mitigate^ the exce£^e Heat of the Q&o^ ^ but t^fe ^ 
the Heats are fo moderate, that if Luferne-ropts are 
in Water (for 'i;ist^ tb^c i&akes. Eari^ cold) it di- 

mmiihes 



Ghap. iXIlI. (V* Lu s E R N fe. "is6y 

hiiniihes too ihuch the juft Proportion of He^t, 
which Luftrnc requires. 

The patural Poomefs of an hot Grarirel may be com^ 
penned by Dung^ more Hc^t, and the Benefit of 
the Hoc. 

Tht nktural Riehnds Of the other foits of Land 
beki^ ihcreafed by hoeing and cleanfmg it from Grafsi 
Luferhc ^ill thrive therdn with thelefs Heat ; fot 
^hat the Soil wants of one of thdfe Two Qualities, 
xnuftlDe made ub with the dther; rfnd it has grown 
high in hoM rich Ground at Cbrijhtas^ when that iik 
Land of an hotter Nature, but poorer, has not been 
7b\e to peep out, for want of more Nourilhmentt 
So, if rich Land be dayey, very wet and cold, cho^ 
very. rich, it requires much Heat, for as high i 
Growdi of Lufcrne at Midfummer. 

The bcft Seatfon of planting it in England is in 
i^^/,' after the iDanger of Froft is over ; for a fmaB 
Froft will .deftroy the whole Crop, when tlie Plants 
ifirft appear ; and too much Wet, with cold Weather, 
trill rot the Seeds in the Ground ; fo that about the 
Middle of Jpril may be generally efteemed as tho 
beft Sdafdn for Ibwihg this Seed. 

The ho*d Plaiits of Lilfeme having larger lloots, 

and yielding more Crops than thqfe of St, Foin; 

Reafon feems to require, that the Number df th^ 

former be lefs. : 

Btft, on the other hand, if We confider, thstt ^ 

the 1-uferne-roots exceed the St. Foin iii Bigncis, HA 

they alMb do in Length, by as great a Proportion i 

being generally lefs taper, and as they go deeper^ 

they iSve more ferth rb liourifti (hem ; tbty^ ji6^ 

require a better Soil, and rbore frcqucrtt "Aifts jfrbni 

the Hoe 5 and, by their extraordinary quick 0fa^£ 

receive a fpcedicr Relief frotd hi than the Rooti tff 

St, Foin do. * V ". 

Thus, if by reaching deeper in a better' Sd J, ana 

being niore ho'd, Lxuttrnc receives, from a: fqnare 

Perch 
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Perch t>f Ground, Nourifhment 'in a proportion 
double to that whereby its Roots exqeed thofe of St. 
.Foin in Bignefs, then I do not fee why we (houki 
not leave the Nuniber of Luferne-pIantS[ double to the 
Number of diofe we leave in St. Foin. 

But if the Excels of Nourilbment - were no more 
than the Excefs of Bignefs of Roots, I think an equal 
Kumber of Plants fliould be left in Luierne, and ia 
St. Fob : Yet fince the hot or cold Conftitotion of a 
iPiant, and alfo the Quantity it can produce, ought 
to be con(ider*d, as well as its Bulk, in relation to the 
Nourifliment it requires, more Trials are necellary 
for determining the exaft Number of Luferne-plants 
proper to be plac'd on a fquare Perch, than have 
been hitherto made. 

Perhaps It will be thought heterodox to maintain 
by any Arguments, that to err in falling fomewhat 
fliort of the juft Number, is not of worfc Conft- 
quence, than exceeding it. 

Where they ftand at Four or Five Inches afiinder 
b the Rows, 'tis obferv*d, that.tho* the Intervals be- 
twixt the Rows be wide, yet the Plants are much the 
larger, and produce more that ftand in the outfide 
Rows (the Ground without being clean); and elpc- 
cially thofe at each End of the outfide Rows, that 
is, the Corner ^plants, are largeft of all. I need not 
fay, that had all the other Plants as much Room and 
Tillage as the Corner ones have, they would be as 
lar^e, and produce each as much Hay ; for tiiofe 
wbch ftand pcrfeftly fingle in Places by thcmfelves, 
are ieen to be larger, and produce more, than 
thofe Corner ones; and of the larger dnd longer 
Roots our Stock does confift, the more Nourifh-* 
ment they are capable of taking, as has been fhcwn. 
Where fome Plants of the Luferne have been planted 
Two Feet afunder, in poor dry Land, which wis 
kept clean from Weeds, and frequently digged, each 
Plant has fent forth upward of Three hundred Stalks^ 

and 
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and thefe have been Six or Seven Inches high by the 
Middle of March. 

And it muft be likewife obfervM, that the Crop 
wiJl be product in proportion to the Npurifhment 
it receives ; for if (he moft ^antic Luferne-p]ant« 
which) when pamper'd by the Hoe, has made a 
Produce more like a Tree than an Herb, remains a 
few Years without that or fomc equivalent Culture, 
ic will by little and litde ceafe to produce more than 
a few poor fickly Stalks, juil to ihew its Species ; and 
then, if this Culture be repeated, will recover its pri* 
ftine Strength, and yield as great a Crop as ever; 
but, if that be longer omitted, will die : The Vaftnef^ 
of its Root avails nothing, unlels it has FOod in pro- 
portion to it. 

Hence it appears, that the mpft fatal Difeafe in-* 
cideht to Luferne is flarving ; and that rarely fuflTers 
any of its Plants to arrive at the full Period of their 
Growth or Age ; it prevents their Fertility even in 
the Prime, of their Youth, and kills them before 
they have liy'd out Half, or perhaps the Tenth Part, 
of their Days. How long its Life might otherwife be, 
nobody , knows, unlefs a Plant could be found to 
Alt when well fed *, for when it is, 'tis fo tenacious 
of Life, that, I am told, beheading will not difpatch 

'Tis therefore neceffary, that our Rows be plac*d 
at fuch a Diftance, as that their Intervals may be wide 
enough for the Hoe-plough to raife an artificial 
Pafture, fufficient to fuftain the Number of Plants 
in them. 

Whoever (hall make Trials of this Hulbandnr 
(for that is all I propofe to others), I would adviui 
them to begin with Rows that have Intervals of 
Thirty-three Inches^ for, if they begin with much 

« 

{a) But I have cut off the Heads of feme mylelf to txyt and 
coold not find that any one would iprout ag.tm, tho* St.Fpin 



Y/jUl^ perhaps I tiled at the wrong Sj^|^ 
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fiarraWer ISfeiices, ^diey imy be fejr tlviit meitt& dM^ 
appointed of Succefs : But tho' they Aould afe^r- 
tw?ds fiiid A Way t6 hoe them at 'fcrmeM^hat nearer 
IXftaijces ; yet theLdfs of a fo*r (Perches of Git>unil 
would not b^ ^tich % ^ekhev c^ki* they be "vf^hMiy loftf 
finee the Roots ^ theft Ptant« iway fie proVd to ejr*- 
iei«dinu6h fiirther h6rteontatfy,lhiin^dmRolKrto Row 
at -tha!c Dfflancfe. . AttA the wider thelfiuervals arc, tfie 
iMtt Earth will t« till'd In a Perdh of Ground i be* 
feufe Six Rows, which will be therein at Thiity^ 
thr^e f ncihes Difbntei» ml\ admit the Hoe-plough t^ 
tin tftdrc Earthj than Mine Rows at Twenty-tw» 
Ifiches Diftatice iit>m etch other: And, befideft, ^€i« 
n^t f>«)pef, ihat, evefy tinac of i«o(!ingi the T^JbU^ 
ihould come very near to the Plants, iaiAid Whetl 
Grafi comes anioif^'them ^ and th^ they ■may, in 
Thiitjr-three Indh Spacts, be per fetftly cleanfed in tMi 
inattner ; vix. Ph^ a good Furri^W from ekch SIdit 
i>f evety Row J and then with Hant)Ws, or othet In*- 
ftruments proper for that Purpoiei going crd6 ih^i 
ybu will pull out both Earth and Gra^ ftom faetwtxt 
the Plants ; then, after a Convenient Time, pkyw thdfe 
FUproWs back i^in to the Rows ; this will in a men^ 
mrtranfplant the upper Part of the Root), andl^dry 
the Grafs, tho' it be not dead, hf lying open to k 
dry'd by the Sun : Then harrow the Ground to brfsk 
it more, and to level k, and go onte orer k wk(i a 
▼ety light Rolkf) to tbt end that the Hoy may It 
raked up tfie cleaner. 

- ^lam aware of ^he common Prgfidke, »wbi«ih isj 
that People, ysrhen they have never feen a Pkntddoii 
)>f thefe Plants- in Pemftion, afe ^pt to (otm to 
(hemfdves die Idea of fuch fmali ^nes as they havifc 
been ufed to fee ; ^ thence imagine it impollS^te 
that this (tho' a double) Number (hould be fufficiertt 
CO make a Crop. But they might, with equal Rca- 
fon, im90nc the fiune of Apple-trees at a Yaur*i 
Growth, which are leia tbM thde at the {$tM Afft ; 
• - and 
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and fo pbfrt a Thonftad Trees in the R 901131 proper 
for one. The Andents direft the planting oif Seven- 
teen Cyfifus Plants ia 4 Perch of Ground ; and I c^ 
not helievQ^ that evcr.thofe Seventeen could yield a 
Crop pquaJ to Two hundred Twenty*four Lufern?- 
plants ; for as many Ounce$ of Hay as each of the(e 
yields, fo many Ton of Hay will one Ctop of an 
Acre produce : Thus by weighing the Produft of pqc 
Plant (fuppofing* them all equal) the Quantity of the 
•Crop may be determined, and provM greater than 
Fanqr from their Nuoiber reprefents* . ^ 

JprU 14. One fingle unho*d Plant of^ ^' 
I^jfernc had Thirly-one Stalks,, which, by/ j^j 
.Si2»r Money, weigh'd green ^— \ - r.. ^ ^ 

1:4, The fame dried to Hay^ weighed . $ $ 

14. , The Stalks of onjs /mgle ho'd Lu-7 g ^ 
fej^n^^plant green, weigh'cj -rr j ^ • 

24! The fame dry'd . ^ rr — •— i^ 6 
;i4. Eighteen Inches in Length of a' 
Roi^, being- Five indiflfecent Plants, weighed 
^eep one Pound and an half Jvoird^pois 

24- Dry 'd to Hay» it weighed . i— 28 6 

;2;;, One Foot of an ho'd R9W, ibeing 
One hundred and Sixty Stalks of Two Lu- 
.leroe^l^ants of Six or Seven Years old, 
wcigh'd Two Pound green — 

But the fame dry'd, to the 9th of A%,7 > 

weighed no more than — • — J ^ 

Wmch laft is about Xhree Tons to an Acre. 

This I am certain of, that the leaft competent 
Number of Plants will bring the greateft Number of 
Crops •, fiqce I fee the Stalks of a fingle ho*d Plant 
grow higher in Fifteen Days, than one aipongft neap 
Neighbours does ih Thirty :Days. 

The greateft Diflferertce between the Culture of this 

and St. Foin is, that Luferne-rows fliould be more 

g^rbwn, before the Plants be made (ingle in them by 

the Hand*hoe, left the Fly fliould deftroy fom^ 

: ) P after- 
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afterwards, and then they might become too thin. 
For Lufeme is fometimcs eaten by the Fly, as Turneps 
are, thlo* St Foin be never liable to that Misfortune, 
if fown in a proper Seafon. Luferne muft alfo be 
more frequently hoM {a)y in fomc Proportion to the 
more frequent Crops it produces. 

I ihall not go about to compute the Difference of 
Expencc beftowM in the Roman Culture and ip tfris ^ 
yet it will appear theirs was intomparably nnore 
chargeable, and that that Excefs of Charge was occa- 
fioned by their Error in the Theory of Hufbandry. 

They fowM it fo thick, that the Plants muft needs 
be very fmall j and when Ten of them were no bigger 
than one .good fingle ho*d Plant would have beei^, 
in the fame Space of the Earth's Surface, they could 
have but a Ninth Part of the Earth's Depth, which 
the one would have had. The Defed of Depth 
muft be therefore made up, in fome meafure, by the 
extraordinary Richnefs of the Surface. Upon this 
Account few Lands were capable of bearing Medica. 
Their fowing it fo late made the Brft Waterings ne* 
cefiary ; and the Shormefs of the Roots required the 
repeated Rigations, after the Crops were cut : For 

{a) The Hoe- plough is the Inftniment to bring it to Perfec* 
tion ; but then I doubt it mail lie ftill fome Years, left the plowed 
£arth bjure the Hay that is made upon it ; and when it is come 
to a Tarf» and the Lufeme wants renewing, the Four-coulter^d 
Plough is the only Inllrument that can prepare the Turf to be 
kiird, and cure the Luferne ; which Plough muft be ufed in the 
following manner : Turn its Furrows toward one Row, and from 
the next ; that is, plow round one Row, and that will iinifh Two 
Intervals, and fo on; and the next Plowing muft be towards 
thofe Rows, from whence they were tura*d the iirft time; take 
care the firft Furrows do not lie long enough on the Rows to kill 
the Plants, which will be much loiter in Winter than in Sam- 
mer. But you may leave every Third or Fourth Interval unhoed 
for making the Hay on, which will be yet more beneficial, if the 
Swarths in mowing ftiould fall thereon. This unhoed Interval 
may be plowed wh^n there is occafion^ and another left in iti 
ftcad. 

Columella 
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Coiumella iaith in tdb. \\. Cap. 1 1 . Cumficueris autem^ 
ffpius earn ri^ato. But had it been cultivated by the 
nocing Method,, the Tap-roots would have defcended 
as deep as a Well, and, from the Springs below» 
have fcnt up Water to the Plants, befides what thi 
Hoe would have Caufed the horizontal Roots to re^ 
ceive from DeWs at the Surface above. At how mucli 
^ cheaper Rate Water is fupply*d by thefe means, 
than' by carrying it perhaps a great Way, and then 
fprinkllng it by Hand over the Beds, which were 
madi? Teh Feet wide between Path and Path for that 
Purpofe, let any orie judge ; as alfo what a labori- 
ous Tafk it was to pick out the Grafs with Fingers 
froni amongft it, in the hard dry Ground in the Sum- 
meri after mowing the Crop, 21!^ Celumella diredbs in 
his foretnentionM Chapter, which the Horfe-hoe would 
have done with Eafe, at a Twentieth Part of that 
Expcnce, However, fince they law the M^dica was 
as impatient of Grafs as the Vineyards were,* *tis 
a Wonder they did not gjve it the fame Culture with 
the BidenSj which woulcThave been much better and 
cheaper,' than to cleanfis the Medica with Fingers. 
Indeed Fingers were made before the Bidens\ but 
lure the Effe6t of its Ufe, in raifing Juices to the 
Vine, had infpired the Rmans with more judicious 
Speculations, than to give that foif a ReaJon why. 
they hoM the Medica. mtUx their Fingers, rather than 
with ithe Bidens. ' 

Oh! But this was niadfe with Iron., ^nd Medica 
had, in thofq .times, . an Antipathy to Iron ; and 
after it v^ fown, the Place muft not be touch'd by 
that Metal -, therefore the Seed muft not be covered 
with a Plo^h, nor with Iron Harrows. But if they 
had made Trials enough, to know that half an Inch . . 
was a prwicrDclpth to cover this Seed at, thefe Fir-- 
fuqfii^imd have been convinced, that it had np lefs 
Antipathy to thefe Inftrumentsi of what Matter fo- 
cver they were made, if they bury*d it Five or Six 

P 2 Inches 
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Inches deep,- whkh the Plongh muft de, and the 
Weight, of Iron Harrqws in fuch fine Ground, not 
much lefe. Had the Plough been all pf Wood, the 
iFurrow would have lain never the lighter upon the 
$eed ; and if the wooden Harrows had ikta loaded 
with a Weight capable of prefllng it dpWn as decp> 
' it would have been no more able to rife,, than if it 
nad been tuned with Iron Harrows : ThU Columella 
fcems tq be JTehfible of, when lie ilays, Uajfellis lig- 
nets I wz. That it was not fufficient for them to be 
made of Wood, uplefs they were , dinnniJt;iye. » for 
then they were light ones. ^Tis probable the Plough 
fufFer'd none to come up, dnd the heavy Harrows 
Very few, tho* perhaps tlante enough, hm they cai* 
culatcd what Number were fufficieni: pjt unlefithe 
Ground were cpver'd 'with them at 6xSL it.Ieems 
they had not Patience, to wait till the Plants grew 
large enough, to fill it with a hare competent Num- 
ber ; and thought it not worfh while to weed and 
water, what they fahfxed to: be an infu^cient Num; 
per. 'Twas expeded that the T^hicknefs of the Plants 
fliould help to kill the Grals ; Yet upon due Obferva- 
tion 'tis found, that when their excelfive Niaihbers 
have brought a Famme gmongft them, they are forc*d 
to prey upon one another ; and tho^ the ftronger fur- 
yive, yet even thofe are fo weakened by Hunger, 
that they become the lefs able to contend with Grafs, 
whofe good Fortune it was, that Superftttioii w6uld 
not perrpit th^ Remans to interpofe, bjL attacking it 
with Iron Weapons. . , / . 

1 hope thefe Hints may be iihprov*d for the Abo- 
lition of old Errors, apd^ For the Difeorery of new 
Truths ; to the end tRat,LuJernc may he planted in 
a more reafonable Methoc^ tlian h|s been cormnonly 
"praftis'd.: And when, the iThepry is ^rue, ^ti^ im^ 
.poffibje . the Praftice (h6uld,,HH2 falfc, if i^htly ap- 
ply 'd i .but if it fail of SuGcefsi! the Event will be a 

Proc* 
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Proof either of a Milapplication, or that the 'i^heory 
is falfe, 

Lufcrne fhould be or^rM for Hay in the fame 
manner, as is direded for St. F6in in the foregoing 
Chapter : But it muft be obfervM, that l^^uferne is 
more worfted by being fuffer'd to furvive its Virgi* 
nity bpfore cutting ; and therefore the richcft and 
moft nourifhing Hay is cut whilft the Stalks are 
fingle, vnthout any collateral Branches (hooting out 
Qf them V and when they are lb, neither Bloflbms nor 
even their Buds appedr. But of that (own in the 
dd'Ff^dvaQ* the laft CnJps> for want' of a new Sgp* 
ply of l^puriflitnent, grqw fo floyly^ thdt . ere it iS ^ 
high enough to be ctat, the BlolTomft ^q blown out, 
and the Stalks tho* very fmall, are become woody^ 
4>4jri, isndl'i^ry,. and make the Hay jK)thing near |^ 
not}ri(hing^s.t:hap of thc.firft.Crops* . 

But in that which is ho'd, the iaft.Gn^ (^ it vrill^ 
by virtiie ..of ,tl^c greater Quantity of iNourtiliment it 
peceivps* grow fetter, aod.bejof aaH^ght fit to cut 
before blofToming, and thence being as young an4 
yigofoUs, ,tnakc as good Hay as the firft. Crops ; fo 
f hsic Homing does not ttftly procure snoire -and largei^ 
Crpp$^ but.^lfo.hcttwT'Hay, 

This is mod: certain, that unlefs we xan keep our 
XfUfei?r)f pr'etty. clean froni natural Grais, ,we cannot 
e?cpe6t it ito fucceed, let the SoH be never fa 
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Of Change of Species, 

■ 

I. 7hat Plants of the mfl different Nature feed en 
the fame Sort of Food. 

IL ^bat there is no Plant Ifut what muft rok any 
mother Plant within its Reach* 

' III. ^hat a Soil which is proper to one Sort of Ve- 
getable onccj is, in refpeS of the Sort of Food 
it gives J proper to it always. 

IF any one of thefe Xhree Propofitions be true, as 
I hope to prove all of them are, then it will fol- 
low, that there is no need to change the Species of 
Vegetables from one Year to another, in relpeft to 
the different Food the fame Soil is, tho* faHely, fiip- 
pofed to yield (a). 

The common Opinion is contrary to all thele (a< 
it muft be, if contrary to any one of them) : And 
Cncc an Error in this fundamental Principle of Ve* 
getation IS of very ill Confequencej and fincc Dr. 
Woodward^ who has been ferviceable 4n other refpefts, 
{h) to this Art, has unhappily fallen in with- the Vul- 
gar in this Point ; his Arguments for this Error re- 
quire to be anfwcr'd in the firft Place. 

{a) For if all Plant! rob one another, it mail be becaufe they 
all feed on the fame Sort of Food \ and, admitting they do, therv 
can be no Ne»ceffity of changing the Species of them, from one 
Soil to another i but the fame Quantity of the fame Food, with 
the fame Heat and Moiliure which maintains any Species one 
Year, muft do it any other Year. 

{b) %f proving in his Expenn^nts, that Earth is the Pahdum 
of Plants, 

The 
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The Doftor fays, {c) ^ It is not poilible to imagine 
^ how one uniform^ homogeneous Matter, having its 

* Principles, or original Parts, all of the fame Sub* 
^ ftance^ Conftitiitioii, Magnitude, Figure, and Gni« 

* vity, Ihould ever conftitute Bodies (o egregioufibjr 
^ Ufiliku in all thofe .refpeds, as y egetables of dii« 
V ferent Kinds are ; nay, even as the different Parts 

* of the fame Vegetable. 

* That there Ihoald be that vaft Difference in 

* them, ia their feveral Conftitutions, Makes, Pro- 

* perries, and Effefts, and yet all arife from the very 

* lanjc Sort of Matter, would be very ftrange. * 

Anfwier. *Tis very probable, that the terrcftrial 
Particles which conftitute Vegetables^ tho* inconceiv- 
ably minute, may be of great Variety of Figure, and 
other Differences •, elfe they could not be capable of 
the feveral Ferments, 6fr. they muft undergo in the 
Veffels of Plants, Their Smalnefs can be no Objec- 
tion to tbpir Variety, fincc evea the Particles of light 
are of various Kinds. 

But as the Docflor affcrts, * That each Part of the 

* faqae Vegetable requires a peculiar fpecific Matter 
^ for its Formation and Nourilhment \ and that there 
*' are very ma^y and different Ingredients to go to 

* the Compofition of the fame individual Plants ;* 
From hence muft be inferred, that the fanie Plant 

takes in very many and different Ingredients (and it 
is proved, that no Plant refutes any Ingredient (J) 
that is capable of entering its Roots. Tho* the ter* 
reftrial Particles which nourifli Vegetables^ be not 
perfectly homogeneous ; yet moft of the varioufs 

[ii) Dr, Grt^\ in his Anatomy of Pknts, by microfcopical 
Infpedlion, found, that the. outer Superficies of Roots was of a 
fpongy Subfiance ; and *cis well known, that no fuch Body can 
refuf& to ^imbibe whatever Liquor conies in Contad with tt» but 
wiU by its fpringy Foroiity abforb any fort of Moifture. 

: . . P4 Taftes 
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Tailes and flavours of Pbiit* are mafde inihd^by 

the Veffels (e). ..-.■, 

Doftor W'^odwuti faysy * Th* Watef will pafs 

♦• Pores and interftices, thjft ileicher Afr, nor any 

Mother Fluids will : This eiiablft it td en«tt' th&findfl: 
Tubes and Veflfels of Plants, -and to intfbduce the* 
terreftrial Mattfei*, conveying it to all Parte of th^rfi i 

• whilft each, by means of Organs *cis endowed Mrith 
•• for the Purpofe, ihtercepts, and afiumes into itfelf, 

• fuch Particles as are fuitable td its own Nature {f) \ 
^ letting the reft pais on through the comtMn 'Du3s.^ 

Here then he ftys plainly,- That each- Pfaht re- 
ceives the terifeftrial Matter in grofe, both fuitable and 

• / 

m 

{i) We are convinced/ that *ds tiieYdTeis of Plants iftae idake 
^e di^erent Flavoars ; becaiHe there- if none of t^efe Flavours 
in the Earth of which they are ihade,- until that has entered amd 
Be6n alter'd by the vegetable Vcflels. 

(/j If the Doftor's Plants were fo nice in leaving ve?etabl6 
M^er behind^ i^uitt and undifiMt^d^ ^tis a wondeir diey would 
fake up the mineral Matter^ as« he fays* they 4id«, that killVi 
themfelves with Nitre, . 

Thefe Plants might, with mnch lefs Difficulty, have diftin- 
gaifi^*d the mineral Matter fnom the vegetable Matter^ ^han they 
Sould diftinguHh the ^Cerent Paitides di vegetable Matter froni 
one another ; and muft have been very uawife to chfufe out thd 
Nitre (thei^ Poifon) from the Water and £arth,and to leave theve* 
|;etable Particles behind ; none of which could be fo improper to 
them'as the Nitre. 

It may peifbaps be obj^ed, that facKHke permeibu^ Mattel 
kiUsaPIasit by only ckfirofying: i^. Roots, and by do&ng the 
Pores ; which ^vents the Nourishment from entering tp maintaia 
jtsLifti and that fuch Matter doth not itfelf enter to a& as 
■f offon upolf the Sap, oh upon th'e Veifth of the Body, Dr Leatcs \ 
<But it plaiiiiyi appears that ii <^th enter, and ad as P^kbn ; for 
when fome of the Roots of a Mint, growing in Water, are put 
into fait Water, it kills the whole Plant, although the reft of the 
Roots remaining in the frefh Water were fuSicient to maintain 
it, if the otherlloots had been cut off at the time they were 
removed into the fait Water ; and alfo all the Leaves, whca 
dead, wiir be full of Salt. ' 

Or if the luice of wild Garlick-feed be made ufe of ^inftcad of 
the iait iVirer, It Win have the fame Effeft ; and* every one of 
lhe<Mint- leaves will h»ve a ftr^g-Tafte of Garlick in it. 
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tlnfoitttfe^e €0 4ts Natuie^ < retail^ .the fiikable Partidei! 
for its Augment, and the unfuitable lets pafs through 
% Aftd in another Place iie fays ctey ard cxhad'd 

- ' Aiid -diiK Witt appear to: be the tmie Cafe x$ Pkntsr^ 
indf j^reftiy' mntradiOs^i^hat hrmdTaikces^ in faying^ 

* TbM:d»^Sc»ti<!f^:Gndn takes ^fiacthdiat peculob 

* Matter that is proper for its Kmh Noarifiiment/ 
/ PiiA; ^(s W^^i draws off thofe Particles that fuit 
^•'the>fibdv of that Ffant, the rtfi tying: Ml: (piii. ami 
< tmdifiuri^d Jtbi <Mle.^ And 'when the Earth, had 
^ yielded 4ip attithenfi^ thofe tkic ^% proper fonfiaf^ 
^ Je)s ^ dfffinMtft Grain, ranniait^: (tilt ^bbhind, tU thd 

* fucceflive Crop$ o£ that Corn fet^ them fcrth iooi 

* and *4b the Oats andPeafe in thdirturn^ till,inHhe, 

* all 16 CftrHed off/ 

* In the for infer F^itgr^ he fskpy each Plant lAf 
fafs through it the reft of the Parades that are not 
fuitable to its, own Nature. In the latter Paragraph 
he iays, That each leaves the unliiitablc^// bthtnd lor 
another Sort ; ai^d lb on* \ 
. . Both cannot ibe true. 

If the latter were true. Change x)f Sorts woirld b^ 
fts neceflary as :it is commonly tKotighfc "Btit if the 
former be true, as 1 hope' to prove it is, then ther^ 
can be no UTe: of *changiii^ c^ Sorts in reiped of 
d*ff(h-ent Nouriftrnienc. ^ -• i 

If in this Series of Crops each Sort were fo;juft 
as to take only fiich. Particles^ a? are "peculiarly pro- 
|)er to it, letting ail the reft alosie to the other Sorts 
to which they belonged, as the Doiftor itiiagm^s ; 
then it would be equal to thern all, which of thfe 
Sorts were fown firft or laft : Bwt let, the Wheat be 
£>WA ^er thcM^iey, Peaic, and Oats, in^caid olF 
t)e}ng fown before them, and' then* it >?frould evi*- 
dent^ appear, bjr that ftarvM Crop of 'Wheat; 
either, that foma pr all of thofe b^cr Grain3 haa 
violated this natuand .Pipbity» oi tUe that Nature 

has 
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has. given to V^etables no fi|ch Law of Mnm and 
Tmim(g). 

If thefe Things were, as the Doftor affirms, vfhf 
do Farmers lofe a Year's Rent, u^d be at the Charge 
offaQawing and naanuring their Land, after (b few 
Crops ; .fines there are many more Sorts oi Grain as 
different from diefe and one another, as thofe are 
which they ufually fow ? 

They ftill find, that the firft Crops are beft % and 
the bnger they continue fowing, the worfe the lad 
Crdps will prove, be they of never fo different a 
Sp£t:ies ; unleis the Land wiere not in fo good Tilth 
for the fiiit Crop ai^^or the fubfequent; or unlefs 
the laft fewn be of a more robuft Species. 
. This Matter might be eafily. cleared, could we per* 
fedly know the Nature of thofe foppofed unfmtable 
{b). Particle's i but, in Truth, there . is no more to 

be 
' ... 

(g) A Charlock could not rob a Tumep, and Harve it, more 
than feveral Tumeps can do» uHlefs the Charlock did cake from 
it the fame Particles which would nbdrifh a Turnep ; and unlefs 
the Charlock did devour a greater Quantity, of that Nouriihment 
than ieyeral Tumeps conU cake* 

. Flax, Qttf, and Poppy, . could not bum or wade the Soil, and 
make it leA able to produce fucceeding Crops of different Spe- 
cies i unlefs chey did eirhauft the fame Particles which would have 
ii6urifhM Plants of different $^ies: For let the Quantity tif 
Particles thefe Burners take be never fo great, the following 
Crpps would not miff tliem» or fuifer any I^mage by the Want 
or Lofs of them, were they not the fame Particles which would 
ka^e noarifhed thofe Ck-ops, if the Burners had left them ^Ssm^, 
ifufet and mtdlfmrhei. Ntitiiiitr could Weeds be of any Pre}udke 
jto Com, if thqr did draw^oflp thofe Particles only that futt the 
Sodiof pi Weeds, tb$ refi lying aU^uiet and nniifiurhed tbt 'while. 
But (confiant Experience ibews, that all Sorts of Weeds, more or 
lefe, • diminifti the Crop of Corn. 

(A) But we mud not conclude, that thefe Particles, which pafs 
throng a Plant (being a vaA}y greater Qsantity than thofe that 
abide in it for i^s Augmient), are all uofuiuble, becaufe nq one of 
jthem happens to hit upon a fit Vidw : For fin^e the Life bf Ani- 
irialis depends ilpon that of Plants, •tiv liot unreafonable to 
iMgine, that'Natune inay Juive proridedi confiderahle Ovet- 

plus 
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Jbe knof^n of fuch of them, than that' thef are carried 
away by the Atmdphere to a Diftance, according t(> 
the Velocity of the Air ; perhaps feveral Miles off, 
iW,^c^ft, never like to return to the Spot of Ground 
frMciiWhence.the Plants hav^ raifed them. 
' But fuppofe thefecaft-bff Particles were, when 
tak^n in, unfit for th)^ I^ourilHment of any manner 
pf Vegetables : Then ^thc Doftor muft feitfy the 
Wheat to be of a very fcrupulous Confcience, to feed 
on thcfe Particles^ which were neither fit for its own 
Nourilhment, nor of any other Plant ; and at the 
lame time to forbear to take the Food of Barley, Peafe, 
and Oats, lettmg tbit lie ftill and uniiJturVd t^e 
wbiliy as he fap it does, tho* he gives no manner of 
Reiifonforit. 

. *Ti$ necdlefs to bring ftrongcr Arguments, than the 
Doer's Experiments affbrd, ag^inft h» own vulgar 
Opmioo, of Plants diftinguiihing the particular Sort 
of terreftrial Matter, that, he fays, is proper to each 
Sort of Vegetable^ in thefe Words ; viz. * Each Sort 
^ takes forth that peculiar Matter that is proper for it^ 

* own Nouriflxmeht, xht reft lying all quiet and undif* 

♦ iur^d she while.- 

He 6ys, that great Part of the terreftrial Matter, 
mixed with the Water, paifes op into the Plant along 
with it i which it could not do, if only the peculi^ 
Matter, proper to eafdi Plant, did pafi up into iff: 
And after he has (hewed how apt the ve]getable Mat^ 
ter is to attend Water in all its Motions, and to foU 
low- it into each of its Receffes y being by no Filtra^ 
uons or Percolations wholly feparable fK>m it ; 'ds 
ftrange he fhould think* chat each Plant leaves the 
greateft Part of it behind, feparated from the Water 
which the Plant imbibes. 



t> 



plus for maintaining the Life of indiridnal Plants, when (he hat 
provided foch an. immia^ble Overplitt. :for eontinuiag every 
Species of Animus. 

There 
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r^ Xli£re ajpeyijdfiMbtkrs, qif^rd tKaniaJMriHim of Soit« 

/D? Plants, all . pf^ »[hich vrould have ukcn\ bo-ihe 

Yif^t^r, ,and ha4 $eacb as much^Right to its Share, <^ 

^oper Matter ip.^^ ^ the Doer's' Plants had % and 

then there wouJ4 l>e t^t a vitritimdl (braiVCittioMb) 

^art of it prpper/ttp each of . his Plants : Anduthefe 

.leaving all the reft behind, both- of the Wau?f wheke- 

.with^ ^he Gkfl^s ^at firfl: were filled, when tbf Plailts 

.iwere put intp^tho^^ and alfo of all the additional 

*W^(;ei: 4aily fugpJy!d .into them afterwards ; I &y; fa 

jmicb more - terrf (trial Matter .bixxigbt into iheie 

Giafies, in pro{:SQrcion to the ^added Water, and (6 

tvisrjr Iniall a Patf #s could . he proper, tb qatH^bf hte 

Infants bieingrcarciedp(F; thqK muft.lfavcremaiiiM in 

thefe Glafles a much greater Quantity of terr^rial 

.Matter at th& E^^pf the Exiperimbnt, than remained 

^4))^ QlaSe^ i^ or Gi which h^ no i^lants in^di^, 

j^ ^y W^fr,4dded to» or>dimu»flled froM dii^^ 

^^t tbpquite (Cont;=ary appeared. : * And «he Watfcr in 

/ theGlaflesJ^ jin4G, at the End of the Exp^iment, 

,^,j exhibited a' l^rgpf Quantity .of terreftrial Mattef, 

.^ than any pf ^hofecbat had FJanrs urthcm did. ^ Ttfe 

^' Sediment at the Bottom of the Gtafies was grealei'y 

* and the AW«w/^ : diffuied uhro^ ^the Body of' the 
'« Water thicker.* . H^A ^Cfltaputia infiim-d, with 
.the Two thpufand l^i^e huiidced) and One GKains of 
.W^r, ^Q .vior^tbao its prc^r Share of the vege- 
.table Matter^, it could not have attained thence an 
.Inprieafe of Th^ee Grains and a Quarter, nor tven the 
.T[;ho^fandth: Part ,<rf Qnt Grain. /TBnt he found- ' <hk 

^^. terB?ftrial Matter, contained in all Water j* W 4* 
,* pf Two J^indi: The one fitoperly, a vegettWe 

* Matter, but qpnfifting pf very difFefent Particles ; 

* fome of which are proper for 4he:|Hlourilhnient df 

* fome kind of Plants, others for different Sorts,' &?r. 

, ,. T4iis, ipdeed, fvopld have been moft wonderful 

^Pifcovcry i and 'might have^^^n us a gregt Light, 

if he had told us in what Language and Cfaara£ter 

T thcfe 
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thefc proper Diffcrknccs were ftamp'd or written upoh 
.tl>p,viegctablcPartictes; which Farficles thcmfelvcSj^ 
4^e (ays> were fcarce vifible* Certainly it ihuft be a 
great Art (much beyond that of Dr, Dalits) to deci- 
pher the Language so( Plants^ frdm invifibk Cha- 

> But (hat thi$ Driam may deceive none, except fuch 

vho are very fond :of old En-ex's, there is ah Experi- 

medium Crudsvrhicti may convince them ; vh:. At tile 

prop^ ISdaibn, tap a Birch-tree in die Body or BougH^, 

I^f^d* ]K>u toiay have thence a large Quantity of clea(r 

Liquor, very little altered from Watiftr ; and yoii may 

.^ec, that every other .%ecies of Plants^ that wfil grow 

ia Water, iRriU recdvo this ; live and grow in it, as 

W<U' as in commoa Wacer. You may make alike 

jB^^riment by tapping other Trees, or by Water 

4^tUed fromVcgetables ; and you inH find no Species 

.of rlants, ;into which this Water Will not enter, and 

piify chrc^gh it, and nourilh it too ; unlefs it be fiich a 

Specks as requiires oiorc Heat thtm Water admits; or 

unlefs the peccdiar V«flels of that it has 6:^ paffed 

nthrodgh, have fo altered the vegetable Farncles cori- 

ti^noS in that Water, as that it ^s as Poilbn upoh 

^mie 6ther particular Species. 

The Doftor concludes, * That Water is only the 

* Agent that, .conveys the vegefiabfe Matter to the 
*'9ddfcs of Plants,' that introduces atid dSlributes 
f it to their ftvetd Parts fot xl^eit Nounffmrent: 

* Tha«:Matt4ni»>flogg!fti andinaft&re, and would He 

* eternally confined to its Beds of . Earth, withbiit 
-* fevel' advancii^ up into Plants^ '4id not Waireri pr 

* .&me like : hiftrumcnt, fetch ft ^orth, and ca^ U: 
•• tinto athem/. ••' •" • ••' "^ '-* • ;""^'' 

That Water is very capaMe of fehfeOffice bf^^a &ai!- 

fier. to PhnfSy'-J think ^che'Dtta'Sr' his midc ^ttidCt 

evident ; but as to the OdBcc ^df'fuifh ah Agen^t sis 

'Ms ,Hypothcfis' beftaws ubon k' it fcerrts imptilfiblc 

to^bexxccutcdJby Watfer. Vo^it tannot bcfatiagitifcd, 

that 
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thatWatcr, bcirig itfcif but mere homogenial Matter, 
void of all Degrees of Life, {hould diftiriguifh each 
Particle of vegetable Matter^ pmper and peculiar to 
every different Species of Plants^ /which are irinumera- 
ble ; and when 'usi to ad for the WheaC, to find out 
all the Particles proper to^that fort of Grain, to roofe 
only thofe particular Sluggards from their Beds of 
Earth, letting all the reft lie quiet and undifturbed 
the while. This Agi^nt frees .the .Wheat-partidl« 
from their Confinclipent, and cofi veySy introduces, and 
Idiftributes them^ and only them, into the feverai 
Parts of the Wheat. . - . 

Sinde *tis ^nreafonable to believe, that Water cah 
.have fuch extraordinary Skill in Botany^ or in Micro- 
^^aphy, as to be Qualified for a fiifficient Agent 
. in fuch an abftrufe Matter, I conceive Water to be 
only an Inftrumenc or Vehicle, .which takes up in- 
differently any Particles it meets with (and is able to 
carry), and advances them (or the Pii^«/«»i they yield) 
up into the Firfl: Plant, whofe Root it comes in Con- 
tad with ; and that every Plant it meets widi, does 
accept fhereof^ vvithout diftinguifhing any difierent 
Sorts or Propertiies in them, until they be fo far in- 
troduced and advanc'd up into the vegetable Veflels, 
that it would be . in vain to diftinguifh them ; for 
whether the terreftrial Matter, Plants imbibe with 
the Water, will kill or nourifh them, appears by its 
Effcfts 5 but which cannot be foreknown or prevented 
without the Help of Faculties, whidi Plants are ndt 
cndow'd with. . 

Mr. Bradley &ems to have csirried this Error farth^ 
than any Author ever did before v but he fupports it 
by Affirm^ons only, or by fuch Arguments (I cari- 
oot fay Reafbns ; for no Reaibn can be againft any 
Truth) as go near to confute the very Opinion ac 
pretends to advance by them. 

He afcribes to Vegetables . the Senfe of TaftcJ, by 
'Which he thinks thev take fuch Nourilhment as. is 

• ' moft 
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xnoft agreeable to their rdpeftitre Natures, refufmg 
the reft ; and will rather ftarve> than ^t what is dip- 
agreeable to theit Palate. 

In the Preface to his Vol. h Page lo. of his Huf- 
banirj and Gardenings he iays^ * They fee4 as dif- 
^ fereiitly^ as Horfes do frcnn Dogs, or Dbgis from 

* Fifb/ ; 

Butrvhat does he me^o by this Inftance» f^ol. I. p. 59. 
wt:. ^ That Thyme, and other Aro(natics, being planted 

* near an Apricot- ttee, would deftroy that Tree ?* Does 
ic not help to confiirnv that: every Plant does not draw 
cxaAJy the fame Share of Nquriihrnent i 

: I '.believe there is no need for him to give nK>re, 
InftanCes to dtfprove his Aflcrtion than this one. Hia 
Conclufion, takea by itfelf, is fo far ri^t ; viz. 
^ That if the. NwriOiment the Earth aSbraed to the 

* Tliyme .and Apricot-tree, had . been divided inta 

* Two Shares, both could not have had them.* 

But this his Inft^nce. proves. That thofe Aromar 
Itics robb'd the Apricoi-tnee of - fo much of its 
Share as to ftarve it ; and that they, tho* of fo very 
different a Nature, did draw from the Earth the fame 
Nourilhment which the Apricot-tree (hould have 
taken for its Support, had not the Aromaucs be^ 
tioo hard for it, in drawing it off for their own Main- 
tenance: 

Unlefs he believes, that all the Juices of the Aror 
matics were . as Poiibt) to the Ajmcot ; and that, 
according to my Expi^riment of the.Mint, focne of 
their Roots might difcbarge fome kind of Moifture 
i» dry Weather, given them by others, that had it 
for their Ufe; and that tho Apricot^roots, . mingling 
with them, might imbibe enough of that Liquor^ 
altered Efficiently >y their Veficls, w pcdfon and kiU 
the Tree. 

« 

But thefi, where was the Tree's diftipguiffaing 
Palate .?:;Why did it not refufetlusjuice^^which was Jo 
di&greeable as to kill it? And as to his Notion of 

Vcgc- 
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Vegetables having Palates, let^ Us iee hoir it agrees 
nrkh what te affirrrts. 

^ That 'tis the Vefiels of Planta that make^ bf 

* their Fikratiom« PeFCplacions^ &C4 all dxcdiSkttnt 
^ Taftes and Flavours of die Matter, which ii thie 
'< Mmeikof Plants; and thiU, bdfofe it be^hf thetA 

* fo filtredy &c. it is only a Fund of infipid SubAatice, 
'^ capable of being altered by filch- Veflels, hitx> any 

* Form, Coknir,^^ Flavour/ ..: • . - - 
And FifL L p. 58. ^Thc di8cwnc5trfflncr% c«^ 

* Veflefe'of tte 'fey era! Plants,,' • growing upon that 

* Spot of Earth, thus ioipregni^ witn Salts, aker 
^ thoie Saks or Juices, according to the ibreiil Fi- 
^'gures or JDltliehfions of their Scraiiierv ; ; fo that 
^ ohe Plant varies; in Tafte and Smdl, from bthtrs, 
*• • thoi* all . draw their Nouriflhment ^ from (he ' ifame 
*^ Stock lodgbd in the Earth/ ^ee Mr. Br^'% 
Palates ef PtintSy and the infipid Suhftance he allots 
tfiefti to diflinguMi the Taftc of, how they agrtt. 

•They muft,* 4t feenns, withi<i: 4:hcir own ilo^e^ 
give the Flavodr^td this infipid Snbftance, before their 
Palates can be 6f any Ufe 5 and^^msn then, *as inv 
ipoffible to be of any Ufe, but in diff manned of the 
Dog returning to his Vomit. •"•' • 

They would have as 'much occaifioa for the Senfir 
of Smelling, asof Tafte; but, after all, ofwhatUfil 
could either of the Two be td Plami, without local 
Motion of fheir Roots? which they are fo ddftitoteof^ 
chat no Mouth of a Root can fever rempw Tijfetf 
frMn the very Point where it was firft formed, htcMtSt 
a Root has all its' longitudhial increafe at the very 
End ; for, ihould the Spaces-befwixi the Braodiingl 
increafe in Length, thofe Branches* Should - be broken 
ofF, and left'hehind, or elfe drawn ;:out of their Car 
vities; which muft dcftroy the Plant.. All the BmncheiJ 
except the forctnoft, would' be found with thck Ex* 
tremities pointing towards thc;Stem 5 the contrary of 
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'which Pdfturc they are feen to have : And if they 
moved backwards^ that would have much the fame 
Effe^ on all the collateral Branchings' to deftroy 
them. Smell and Tafte then could be of no mannef 
of Ufe to Vegetables, if they had them ; they would 
have ho Remedy or Poflibility to mend themfeives 
from the fame Mouths, removing to fearch out other 
Food, in cafe they had Power to diflike or refufe what 
was offered them. 

Therefore the crude Earth, being their Food, fim- 
pie and free from any Alterations by Veffels, remain- 
ing infipid, cannot give, neither can Plants receive, 
require, or make ufe of, any Variety from it, as 
Animals d6 from their Diet, it would be loft upon 
them, and Nature would have aded in vain, to give 
Smell and Tafte to Vegetables, and nothing but in- 
fipid Earth for an Objedt of them ; or to give them a 
charming Variety of Relifh and Savour in. their Food, 
without giving/them Senfes necefiary to perceive or 
enjoy them ; which would be like Light and Colours 
to the Blind, Sound and Mufic to the Deaf ; or like 
giving Eyes and Ears to Animals, without Light or 
Sound to afFeft them. 

The Mouths of Plants, fituate in the convex StH 
perficies of Roots, are analogous to the Lafteals, or 
Mouths, in the concave Superficies of the Inteftines 
of Animals. 

Theie fpongy Superficies of animal Guts, and 
vegetable Roots, have no more Tafte or Power of 
refuting whatever comes in Contact with them, the 
one than the other. 

The free open Air would be equally injurious to 
both ; and if expofed to it, it would dry and clofe 
up the fine Orifices in Guts and Roots : Therefore 
Nature has guarded both from it. 

Nature has alfb provided for the Prefervation of 
both Vegetables and Animals (I do not fay equally) 
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ID itfptft of their Fdod ; which might polfoa theili^ 
or might not be fit to.nourt0i them. 

The Security of Plants (the beft that can be) is 
their Food itfelf. Earth ; which, having been altered 
by noVeflels, is always fafe and nourifliingto them : 
For a Plartt is never knoWn to be poifoncd by u;s own 
natural SoiF^ nor ftarved^ if it were enough of it» 
with the requifue Quantities of Heat and M^fture« 

Roots, being therefore the Guts of Plapts, have no 
need to be guaitled by Selhfes ; and all the Parts and 
Puflages, wMch ferve to diftingulfh and pr^are the 
Fodd of Animals, before it reach the Guts^ are omit^ 
ted in Plants, and not at all neceflary to them. 

But as the Food of moft Animals is Earth, very 
varioufly .changed and modified by vegetable or ani- 
mal Veffefe, or by both, and fome of it Ts made 
wholibme^ fome poiibnous ; fo that if this doubtful 
f^ood (hould be committed to the Inteftin^, without 
Examination^ as the pure unaltered Earth is to Roots^ 
there wouldj in all Probability, be very few Anim^ 
UvuHg in the W(xfld, exce{)t there be «ny that feed 
m Eirth at firft Hand onij^, as Plants do : 

Therefore, left thi§ Food, fo much more refined- 
than that of PlantSi Ihbuld, by that very means, 
become a f^tal Curfe^ inftead of a. Bleffing, to Ani- 
mals; Nature has endowed them with Smell and 
Tafte, as Sentinels, without whofe Scrutiny thefe va- 
rious uncertain Ingredients are wX admitted to come 
where they can tenter the Lafteais, and to diftinguifli, 
at a fuffident Diftance, what is wholfon^ and meod- 
Jy, from what is hurtful ; for when *tis once pafied 
out of the Stomach into the Guts, 'tis too late to 
have Benefit from Emetics; its Venom muft then 
be imbibed by the LadeaJ Mouths, and mijc with the 
Blood, as that muft mix with th^Sap, which comes 
in Contad ^ith the Ladeals in theSuperficks of RdCKs, 
Nature having left this imguardlbd, 

Ycl 
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Yd PQ[«s> &dn to be i)etfibr fecuml by" dieS^u- 
brk7\andSiaiplicify of thek Food» ^han i^msds arc 
bjr their Sc»fis: To compenfatc that iMquality of 
Danger; Aoimals have Pkafiiife from their Senib^ 
except icbiK ^ miier^ie Animals (and fuch there are) 
that bavii more Pain than Pleafu^ from them. But 
I fuplpoie, Q)6re Animah than Phots are ,poi{bn'd ; 
and that'a/|)^onbus Animal is k& fatal to a Plants 
than a.poiij^ous Plant is to aa Animal. 

It being' ibdidently pnoved, that every ibrtof Ye* 
gecahlefiy growing in tifae £ime Soil^ takes, and is nbU* 
rifhed, by the fame Sort of Food ; it' follows from 
henee^ that the beneficial Change of Sorts of Seeds 
or Plants, we fee in the common Hufhandry, is not 
&om the Quality of the Sorts of Food^ btit from 
oth^Caufes; fach as, 

I. Quantity of the Food. 
U. Conftituikn of the Plants. 

. / Ul. ^mntity of tie Tillage. 

In Bh WooiRjoari^% Cafe, upon his Hypoithens^ the 
Three Propartior^ of Seeds, t;cs; Barky, Oats, and 
Peafe, ml^t b^ fbwn all tc^ccher m the fame Acre 
of Ground, the fame Year, and niake Three sis good 
Crpps as if fbwh lingiy in Three fucceffive Years, 
and his Two Crops of Wheat in One Year likcwife. 
But every Farmer can tell, that thefe Three Propor- 
tions of Seed would not yield half the Crqp together^ 
as one would do iingle ; and would icarce produce 
more than to ihew what Grains were fown, and which 
of the Sorts were the firongeft, and i;he nK>ft able 
Robber; 

Though this Failure would, in Truth, be from no 
other Caufe than want of the fufficient Quantity of 
Food, which thofe Three Crops required ; yet, per-* 
haps, the Dodor might think, that all Three Crops 
might lucceed together very well, taking each its 
proper Nourifliment, were it not &r want of Room, 
Air, and Sun. 

0^2 Xhave 




2i8 Of Change of SvECizs. Qiap.XlVi 

I have been credibly informed) that aft Oiie Perch 
of Ground there has grown a Bufliel of Corn, wUcb 
is Twenty Quarters to an Acre. Mr. Hat^bfon relates 
.Twenty-fix, and even Thirty Quarters, of Wheat oii 
One Acre* There have certainly grown Twelve Quar- 
ters^of Barley to an Acre, throughout a^whole Field : 
Therefore, oinlefs a Crop exiceed the lead of thefe, 
or indeed the greateft of them (if the Relation be 
true), a Crop cannot fiiil for want of Room ; for 
one' Acre (be it of what Nature it will, as to the Soil 
of it) huift iiave as much r^m for a Crop to grow 
on, as any other Acre« 

Then there was room for all Dr. Woodumrd's^ 
Three Crops together, to produce as much as Three 
oommofi Cr<opa/do. Yet all tbefe together will fcarce 
yield one Quarter of Corn, tbo* there is room, ac 
leaft, for Twelve. 

The fame Air and Sun that had Room to do their 
Office to Mr. Hougbfon'i Acre, why ihould they not 
have Room to do the &aie to Dod:or fToodward'^ 
Acre, when .the Three Crops growing on it at once, 
through pretty g;ood ones, : might require lets Room 
than Mr. Hougbto»\ Crop<did i 

I percdve chat thofe Authors, who explain Fege- 
tation^ by .laying the Earth . imbibes certain Qualities 
from the Air, and by ifpeciSc Qualities, and the like, 
do alfo lay a great Strefs upon the perpendicular 
Growth ot Vegetables \ iieeming to fanfy there is 
little elfe neceflary to a good Crop, but Room* 

Mr. Bradley^ in his Arguments concerning the 
Value of an Hill^ does implicitly fay as much. 

But if they would but confider the Diameters of 
the Stems, with the Meafare of the Surface of an 
Acre, they, would be convinced, . that many, even of 
Mr. H0igbhn^% Crops,, might Hand in a perpendtcu- 
lar Poftur^ upon an Acre, and Room be Icf c» 
. OnexrueCaufe of. a Crop's failing, is want of a. 
Quantity of Food to maintain the Quantity of Vqgo^ 
tables, which the Food ihould nourifh. 
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When the^Quantky of Food which is ftifficient 
for another Species (that reiquires kfs)) but- not for 
chat ^hich laft grew^ to ^row again the next Year, 
then that other is benefidafto be planted after it. 

The Second true Caufe is from the Conftitution of 
Plantfs ; fome require more Food than others, and 
ibme are of a ftronger Make, and better able to 
penetrate the Earth, and forages for themfelves. 

* Therefore Oats may fucceed a Crop of Wheat on 
ftrongLandi with once plowing, when Barley will 
not;^ becaufe Barley is not fb well able to penetrate 
as Oats^ or Beans, or Pcale, are. 

So a Pear* tree may' fticceed aPlom-tree, when 
anoth^ Plum-tree caniiot 1 becaufe a Pear is a much 
ftronger Tree, and ^ws to a much greater Bulk ; 
£> inclined to be a Giant, that *tis hard to make h 
a Dwarf; and will penetrate and force its Way thro* 
the unttir^ Earth, where the other cannot r being 
of a weaker and lefs robuft Conftitution, not lb welf 
able to (hift for itfelf 1 

Tic Pear could penetrate Pores that the other 
could not; Mr. Evelyn fays, in hisDifcourfe of 
FcMtift-trees, * That a Peap'>ig!ill ftrike Root thro* the 
\ rougheft and moft impenetrable Rocks and Clifts 
*: of Stone itfelf.V He lays likewife^ in his P$miitna^ 

* That Pfears will thrive where ncathcr Apple or other* 

* Fruit could* in Appearance be expe6lcd.* • 

I can fcarce think, that a : large - Plant 'takes in 
lai^r Partlcllcs thatt* a^fmall one, fdf itsNounfh- 
ihent : Jf< it did, I can't believe, that the Thyme 
could have/ftarv'd the Apficot-trce ; it motl nave 
Idfc the larger Particle« of Food for diat Tree, which* 
pf obably would have fuilked to keep it alive : I rather 
thi|ik, that great and ^tiall^lanu are fuftainM by' 
the faipe minute Pankles 4 7or, as the lineiParticlea 
of Oad willtnounlhr'anOx, ib they will nourifli a 
JomrOt, or^ a Mite. : ^ .- . 1 c.. 

0^3 Some 
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. Some Plants arc of aa hqtter CpnfiitiitkH), and have 
a quicker Digeilion, like Cftrmorancs or Figfi09S» 
dcyopring mcfte greedily, and 4 gre»tpr.;Qy4ritity of 
Food^ %hm thcfc of a adder Temperature, of equal 
Bulk, wbofe Sap* having a more languid Mdtmil in 
proportion to the Icfs Degree of Hear in %u rfepd» off 
fewer Recremoits 5 and jJierefore a lefs Supply rf Ewxl 
is requiisd in ri>cir rooni. This tha/make fome Difi^r* 
cnce in the ^jie> rucjreeding the other i-bcfeftufc the 
hpt-coirflitCition'd leaves hpt enough for jts own 
^pepies «o fucceed ag^, but leaves: ;^Kittgh for a 
Species of a colder ConftitutKHH to fuccetfd it, . 

But t|i€ Third and cbi^^ Caufc of the Ueoefit of 
changing iSprts is Quantity jijf < Tillage, : irt -Ipropor* 
tiqn •» which, thp Food will he produced. :'\ \r 

The true Caufe why Wheatnis; not (e4>eGiaUy oa 
my ftrongSoiJ) to be fown/imoiediatdy after Wliear^ 
]j^ Tliat :the JBrft Wheat ftanding aJmoft a Year on 
the>Gj:ound9 Isry which k .mutt grow haicferi and 
Wheat 3eed- time being foon after Harveft in \^- 
hnd; ihfre i^ not S^aee of : time to till the Land 
fi>, moch 43 ^ fecond Crop of Wheat requires. 

Tbo- foipetimes in poorer Land; that is ll^itar^ 
Wheat has fucceeded Whegt with tolerable Succefs ; 
^hen J ta¥i$ ifeeu, on very tich ftrong Land,, the ficft 
Crpp loft by being much tocr big, and one fdlbwiiig 
It immediately, quite loft by the Poomefis of it, 
^ ncft wDfth cutting. 

Thi3 wa9 enough to istisfy, thai the Tillage vthjifh 
W^ A> :mach eafier perfot-m'd in lefi . tiraie, fufBoed 
for tWlight Lapdf but.r¥>t for . the ftrong ; and, if 
the (irqngXsmd couM have been faroug^ into as; 
good Tilth 99^ the light (like aa In^ the : new Huftandry 
}t may}s.. it VQuklwe pnaduced a much beeter fe- 
cond Crop than the light Land did. 
i. From all that has been; faid,rrfchefe may lit' laid 
d9wn as Maxims ^ ^/jf. That the fame ^^odcjr of 

Tillage 



\ 
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Tillage will pK>du€e the fa^i^ Quantity pf fbod ip 
the &Qf}e Lidnd (a) $ mid that the f^rne Quantity of 
Food will mainiain the iame Quantity of Vegetables. 

'Tia i^o» that the &iDe Sort of Weeds, which 
once oonjc naturally in a S(^j if fufFcr'd to grow, 
will always profper in proportion to the Tillage and 
Maniire beftowM upon it, without any Change. And 
1q are all noanner 0/ Plants that have been yet try'd 
by the new Hu3bandry, feen to do. 

A Vineyard, if not tjljed, will foon decay» even 
in rich Ground, a3 niay . \k &en in tbofe in France^ 
lying intermingkd a$ ogr Land$ do in cpfpmon Fields. 
ThoTe Lands of Vines, which tiy reafon of fon)€ 
Law-fuit depending about the Property of them, or 
otherwife, lie a Year par (wo ynt^led, produce no 
Grapes, fend out no Shpots hardly ^ the L^eaves 
look yeUow, and ieeoi dead, in Comparifon of thofe 
on each fide of ih^m ; which, being tilled, are full of 
Fruit, fend out an hundred ti^es fnore Wood, and 
their Leaves are large and fiourifhing ; and continue 
to cto the fame annually ^r Agie9, u the Plough or 
Hoe do not negled them. 

2Ao Chissge of Sorts is needful in them, if the fame 
aonual.Quaoiity of Tillage (which appears to provide 
(he iame at^nual Quantity of Food) be continued to 
tJie Vines. 

But what in the Vineyards proves this Thcfis moll 

fuUy is, That where they <:Qc^anUy (ill the low Vines 

■ • • 

fn) Add foterif fariims ; for when the Ls^id has bieen more 
exbauHed, more Tillage (or Dung) or Reft will be required to 
pr^d^c^ ,t]ie fame QuaQtiQr of Food^ than when the Land hath 
been Ids exhaufted. By Tillage is here ni^nt, not only the 
Number of Plowing, but the Degree of Divifion or Polveiadok 
of the .Soil ; pr» '\i pcmbanc^ the Soil i> exQr«or4iBary much ex« 
hauled ^y m^y CDpps, widiout prober Tillage between them» 
(Ke greater Degree of Fulveration, by Plowing or Dung (which 
is only a Su<c(daneui^ of Tillage), and alfo a longer Time of ex-' 
poAire, may be necefTarf to <:oahterpoife that extraordinary Ex-' 
kauftiQii. . ' 

0^4 with 
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vvich the Plough, which is almoft the fame with the 
Hoe plough, the Stems are planted about Four Feet 
afunder, chequerwife ; fo that they plow them Four 
ways. When any of thefe Plants happen to <He, new 
ones are immediately planted in their room, and ex- 
aftly in the Points or Angles where the other have 
rotted ; elfe, if planted out of thofe Angles, they 
would ftand in the 'Way of the Plough : Thefe young 
Vines, I fay, fo planted in the very Graves, as it were, 
of their Predeceflbrs, grow, thrive, and profperwell, 
the Soil being thus conftantly tilled : And if a Plum- 
tree, or any* other Plant, had fuch Tillage, it might as 
well fucceed one of its own Species, as thofe Vines 
do. 

*Tis obferved, that Wlute-thorns will not piofper, 
fet in the Gafps of a White thorn Hedge : Bqt I have 
feen the Banks of fuch Gaps dug and thrown down 
one Summer, and made up again, and White-thorns 
there replanted the following Winter, widi good 
Succefs. •' . 

But note, That the annual, plowing the Viiies is 
more beneficial than the one Summer Tillage of the 
Banks, the Vines having it repeated to them yearly. 

i have, by Experience and Obfervation, found itco 
be a Rule, That long Tap-rpoted Plants, as Clover, 
and St. Foin, will not fucceed immediately after 
thofe of their own or any othi^r Species of long Tap- 
roots, fo well as after horiepntal-rooted Plants ^ buir, 
on the contrary, horizontal will fucceed thofe Tap- 
roots as well or better ?ban they will fucceed hori- 
zontal. 

I confefs, this Obfervation did, for a great while, 
cheat me into the common Belief, That different 
Species pf Plant? feed on- different Food j till I was 
clelivered fcom that Error, by taking notice, that 
thofe Tap-roots would thrive exceedingly weU after 
Tnrneps, wKich have alfo pretty Ipng Xap-roots, 
though Turneps never thrive well immediately after 
^ ;- Clover, 
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Clover f »;, or St. Fbin : I found the tviak Gaufe of tKis 
Excqidon co that JRiile to be chiefly iht different 

Tillagc(^). J ' ^ '^ '^ ^ ' ' 

Land' mtift be ilireU' d}led for Tiimcps/ whrch alfo 
dm xx»nm6niy ho'd ; > they ) fland ^ fdarde ever ^boVe 
Three^quarterrt)f aYear, and* are then fed oh die 
Ground^ and then thd fiico^eding Orop of Corn - has^ 
by that meansy (he Benefit of rp«fee asnnich TiH^^ 
from die Hoe^ las c^herwife i;9s6tild be^r^n to; it i 
and the Broad Ck)ver» dr St . Foin, fown with the Corn 
(if theCorn bdiiotiabig as to kill it), will enjdy, in 
its Turn, a Propordcm of the extraord&iary Tillage, 
and of the EWng of Cattle, wbith fecd^thfe TiirnepS, 
and thrive accordvigly ; But Broad Ck>ver^ahd St. Fbin, 
being. peceninalPliints^ ftand or the Ground fo long^ 
that it licsf fcveial Years untiled; fothat Turneps, 
fown immediately after theft, do -fstef; fdr want of 
their due Tilk^e, -ibr which there is not liifHctent 
tin)e, by^plon^g often enoughs Becaufe, by the 
common Ploughs, it rc<^ires Two*ot Three Years 
to make it fine enough for Turneps, 'or for a Repe- 
tidon of Clover, of St. Foin, ia ftrong or fwerdy 
Land. : . ::: 

: Aisqther Rcafon why any Crop • fucpeeds well after 
Turneps (and befides their being fpent on the Ground 
where they grow) is their cold Conftitution, by which 
they are 'maintained with ieis Food^ than another Plant 

of the fame Bulk. 1 vo . ; 

. The Parenckymai or flelby Part of ^iTtfrnep^ con- 
fiding of a watry Subflance, which cools the V6flHi, 
whereby the Sap*s.ii!otion is very flow, i/i proper- 
don: to the veiy low Deg^M of Heat it has,' ite^d 



;:; 
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. (A).Bat wlkfi'X!k)ir«i!':fik& hein f^Vy Czttlt, <t}itGipvmi 
beipg good, and well ttMjrTUineps iiayr xbme. itnmcdSatdy 
^f^er Clover : Therefore this \s an Exception to the general Rule. 

( jj Very mellow rich Land is fo full of vegetable Food, that 
'tis an Excqptioft to moft Rules ^ and therefifrre I fpeak hot of 
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|(^ ^; 19 A^fratoentft in theiiaite Praprtloit like- 
Wf^X'^i tl^W^tore foqwetiiite ids er the xpmoc 
Nouriihment to fupply thofe Recrements. 
; Tl}^ \^ ft^f^i inh^ t Buibcl of Tumeps^ mis -d Jirith 
4 (^nfiif ol^ Wheatn: Floiir , is' niade iitixatifiread, 
^ Tf(fi\ ^kfA\ SThis Bulhel otl Turacfu^^voTbtlt 
ff 1^ 049^4 loj^r^Te in Weight, raons tiam the < £ime 
^^jfPQty of ;. w^ Flour, oii^: iqto Bread, ^and 

A 791^)^ vory: litd^t £»rtb (iri\icb«ib 'die mofl: pa> 
)f|an^( :$i}t^pci^ of a Pb^)l; the Chren dilcharge$ 
ii) iVfftpovF, a^^cbutiheiaiig^Veflals: Itscartfaf 
^ult^^l^ioe beiiig fo (inall, is ii fVo;^ ^tis inaintidned 
^^.^fnas^i Qpoitty of Earth; and^;tipon that Ac^ 
ccfHsr #<k j^'.KsJDtim^e.ta the hhitCn^, than 
aii9(^ Pl«)t would be, /which: reqoired raooe of the 
f^i^ ISif^urifli^^t lo pQjoftitutc its Avmer Body, as a 
Q^^lfldi^ $^s<^ f(^.«jim aChaifecIejQQnies up, coat 
^g)iot» t% «id a| :liiet &me titne ivii^ it 

f^Q^ib r^ the Timiep, that it ati;^ not to be of 
t^i^ W^^Ht of Fi¥eOmcefi% mhenz fingle Tiimep^ 
k^y}S^ nft tn^. Scope ai Ground, ^, in ail ffc&e&s 
(but the Vicinity of the Charlock), equal, weig^ 
749% Pwod^ yist that Charkxrk does not ivdgk One 

;A«d wb^nr Throe Tumepa coming up, andgro#r 
ing ihm . ^aJ^Ug»tPps, will ivueigh Four Pounds > : a 
Charlock joined with Two or Three Turaeps,. all 
cog^t^« wV be \s& than obe Pounds upon no lefe 

; Thi$ Ql^f^n^dboQ . cannot be madey except whom 
TNfinej)S aQ9 drilled in Kpwfi ; and t^eve ^ris ciify to 
demonftrate, that a Charlock, during the time of its 
ftfift^4f?f 4rftws OTVldi owe Earth tban a Tumep of 
i^qtial Bulk, from an equal Quantity 4^ Ground (r);- 

, |ne 

;>(^^.'Tifix^tJUAdaLt Tumtps, i^cnttey ^rfd lor Seed, fuek 
and impoveriih the Groand exceedingly : For thoogh they are of 

a 



Ch^XlV. Of Change $f SvtECi^ii a^f 

The true Gaii& ^hy Gkm,^ and Se. Foin, do not 
fucc€;i3d ft) weH afcer tbeir own Teipf^iive Spocies, or 
tluft of each otioBr^ as Com^ 6Sr.i can, k, that i^ejr 
taker great Fart of tjuor Nourifliadient fiom Mam ckit 
Plough's Reach»^fo. a} that tinder Earth caanot faa 
tilled deep enough, but the upper Part may be ttUod 
deep enough for the horizontal Rppt^ of Corn, &ir« 
towards which^ the ftptting of the(plov?r and St 
Foin Roots, when (;ut off by tl^ Pbugi^, do opt a 
little contribute {d) : And thp^hoo doubt but thai^ if 

^ jh« 

a cold Conftitatioiiy aiHl c^fequentfy confiime Ids Food tba^ 
plants of an hotter Gonftifation, iand of the Taone Bulk ; yep 
thef« Seed-tarneps being of fo vaft a'Bulk^ as Ibtjiethnes £i^t]r 
Qoaiters df their Roots-grow on ^ Acae, and-their Stalks hayi; 
been meaTured Seven Feet highf and their Roots. having conV 
tinned at near their full Bignefs for about l^n Months together: 
and th%h carriedo^* ^^^ ^rain the Land more tiuui a Crop of 
otiier' V^etables of lefs fiolki and an hotter Conftitufion/ aiid 
which'livoaleTs time; or than Wheat,- wMch, though it liVei 
a» long; Is very fmalJ> except in the Foot fall Months'. ' 

{//) That the Rotting of vegetable Roots in the Ground dotV 
ferment therein, and improve it for horisohtal-rooted Hants, I 
am -coiivlnced by an Aeexlent ; nftK, My Man had plowed ofFth^ 
Earth 'dofe to €he Rows in a Field of esttraordinafy large Tnr^ 
»cf»s4efigtt*<i'fer i^H^: ' ifhis Earth was negkaed to be throWn| 
batk^ePfheHWs, until affevcrrFroft in the Winter came, ana 
killed'tkieTiiyneps; upon 'which, in the* Spring, the Field was 
ibwn wiA Barley upon thcLi^cl, vfhk only inee pbwinj;, ^d 
^it ^oTs-ways of the Rows . The Tm^nifps hiad' flood fo wide 
afeinder, that the Spot whereon ^dl had rotted, spjpenred -like 
tfae^Spot whereon an Ho^fe had urined in-tiiftid Ctovin^, ahd'^a^' 
dt # daeper Cotoac, and much higher, tfian ihe Barley that greiO^ 
r6(l«id[^dfe Spots : tod yet none of k'wis poor.' As the Roots 
of Clover, and St. Fpfe:A'e"viry mudr left ;■ yetthe greater Nu^-* 
bn^rotting in pfowM^Uroond muid be of great XJfe to a follow- 
ing Crop'ttf Corn. "' ' ,.-}'* 
/I will here'l^late Two' Exahiples of this in St. Foin : The>no' 
i», O^hataFidd of Twenty-fite Acres drfflcfwth St. Foin, ex-* 
ceptThree Aeres4tttheMidd)eofit, whkhwa^, ai the fatal? time/ 
ib#tt withHo^:<:iov^ ? aftcfEifrht'Yfen-s the whole Fiefd ;wa< 

SoWedwbya' Tenant, and fo^ri with ;Corn-. The St. Foin had' 
^en%Mwed-year]y^astheHop^-€iove!f Was notiniowe^ at all, hut 
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the ui^^. Eartb could ht as well tilled for the Tap- 
root:8, as the upper Earth is for the horizontalt the 
^ji^-FOOts , would, fiicoeed one another as well as the 
horizontal would' fuciceed themv or ^thofe of their 
own SpecieS) . or a& the Tap*roots xio ! the hori* 
fcottjtal. ; -.1 :..."• ^^ "■ * : •• -• ,^'- '• 

* '• ,•■• •..'•if.:... v ..': ' . ' *••.'•• ' • 

fr4VHoi^stCfitLcr'fi.(orjl|ak«l) tbemeoja.tte Firtt ^d Si^ond 
Years ; ana after th^t nad Nothing on U but' pobr natural Grafs. 

^ l^he wfaolel^teld' ^as niahag^l alikej^h^ pfbwed a{> ; bat the 
Thun Acres prckddced^di&ly: wbrfe C^p ^ Cdrn than the reft 
a{(/oand it, which had produced St. Foin. 

The other Example or Inftance was. Where an Acre, Part of 
%^ Field, was, by AFanc^> ^drilled with StrFoin 19 iingle Rows» 
about Thiffty-t)ure IikH^ afunder, but waiiiever hoed ; After Seven 
Years it was plowedpup with the re|k o^f. the Field crofs the Rows, 
imd .fown with Qat&Mpoii the Back Three Months after plowing. 
Thefe Row^ were, as vifible in the Oats, as. if. the St. Foi^ ha4 
been fUll renoaining ' there : The.Oats in the Rows where the 
St. Foin had been,. iQoked of a deep-green flonriihing CoiQiir,. at 
trft coming up,^^ unti) they were about half a Foot ii^li, 
and tlie Spaces between Ithem iooki|d y^lowiih ; bat afterwards 
the Difference of their polpur <li^ppwed, all the Crop being 
very. good. Upon this I impoted it to the Rotting of the Roots,s 
which by their Singlenefs were very large ; and when the differ- 
ent Colours, difappeare^^ I fuppofe the Roots of all the Oats had 
reached to the Benefit of the rotted Roots, which night alfa be 
then fpread farther.into the Spaces ; and I doubt PMX but thiit the 
Rouing. of Broad Qover-roots has the fame EffeA ea of St. Foin* 
for manuring of Land, especially when the Roou ^e liMffe- 

.^me i|)aye objefied ag^ft thi^ ;Opinipn,.,aod fi^yifaeEfieft 
ws^s rather to be imputed ^o the Rows ojf St« Foin ibadowing the 
£arth under them, or elfe from their keeping the Earth imder 
fli^fffOk free from Couch^gxafi, of which the Intervals were lull; 
Bnt I think it more probable, that the Couch-gra&y having very 
long horizoQUl Roots, might draw Npuriihnient frpm the £1^ 
lender the Rows, and from the |,ntenr^ j^ifally. \ 

And as to the Shadow qf d^e ^pws,; t^o!»* ^r the Firft and S^ 
condVears, the St. Foiri Plants were very large; yet^ being a^- 
wards, for Five, or Six Yean, imtil ployired ap» conftandy fe^ by 
Cattle, and being more, fweet, w^. eatea. very low, whiift.^,e: 
Cottcii!gr^s remained, iff^rp, in the Intervals, a^ ihadowedthoii 
more wn, the Earth pf . ihjp. Rqwa iwas .ihadowed :by the .$.^* FpHI : . 
iBefides, the rotten Turneps, whic^.wcre fy^e frqm^bothrihi^e 
Obje^ionjs/rhad.liie Ciuni^ Me^^ 9fi (lie ^t«.JFoi^ 

hjulon the Oats. 

The 
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The under E^h, in fome time» is rcplcnilh'd (b]^ 
what the K^i leayei when thgr fink through iti and 
then Tap-rooted Plants may be ^re nourifliedjag^mj; 
tho' the upper Earth be drained by the Cone; ilbt 
diat no Cliange is fo beneficial, as that bqt^ixt Tap-i 
rooted Plants, and thofe which have only horxzoi>-^ 
tal ones. The former are provided for by Rains, 
tho* not fo fpeedily as the latter are by Tillage and 
Hoeing. 

Failures require no Change of Mcrbs; becaufe 
they have annually the fame Supply of Food from 
the Dunging of Cattle that feed on them, ^and from 
the Benefit of the Atmofphere. 

Meadows hold out withourChange of Spedes pi 
Grafs j tho* a Crop be carried oflF every Yeari tfe 
Richnefs of that^ Soif, With the Help of the Atma-> 
iphere, Dung of Cattle in feeding the After-rCrbpy' 
or elfe Flooding, from the overflowing of ibme 
River, fome, or all of which, Tupply the Plice of 
the Plough to a Meadow. - : 1 ' ! I 

Woods alio hold out beyond Memory or Tradin 
don, without changing Sorts of Trees; and thir 
by the Leaves, and perhaps old Wood, rotting on the 
Soil annually, which operate as a Manure ; becaufe,. 
as has been faid,. Earth which has once palled any 
Vefiek, is fo changed, that, for a long time after, it 
does noc retain its Homogeneity {e) fo much as to miac 
with pure Earth, without fermenting; aid by the 
Defcent of the Atmofphere, the Trees fhadqwing 
the Soil, to prevent the Reaicent of what that brings 
down ; alt this, refembling Tillage, continually divides 
the Soil, and renews the Food equal to the Cpn- 
fumption of it made by the Wood. . ' 

And the laft Argument I ffaaU attempt to being 
for Confirmation of all I have advanc'd^ is that 

[e) Not that the Particles of Earth are ftri^y homogeneous bat 
that they are much kfs heterogeneous, before they are altered bf 
VciTelsi than afterwardi. 

which 
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whidh irnj^cs both the Tmih; and Ufe of tkeirifi: ; 
Mb. That wlieti iny foAi jj£ Vc^ecabki b^ ds dw 
Degnefc of Heat amb Mofftiire it liet^Mm^ tr ligm- 
tfbleixr a Sol), ft may, by tihel^nedr ^orfe4«0ekig' 
Hafbandiy, be cominued Vrithdui: erer chaii^ng rbk 
Spedes. 
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CHAR . XV. 

[Of Change of infyiYiDVAi^s. 



SE£DS, in that Ixatnral CbnaQCy do not degc- 
porate, onleis €iilbme has iinpixiV^d dbem ; and 
tbenj upon Omtflidn of thidi Gutture^ diey retttrn ta 
char iuft natural' State. 

: Ai tlio Benefit tsf cbang^ig (tf'Speciiei of Seeds is- 
fiom DiflFerence of TiHagfc^ fo tH6 Benefit of chang- 
ing Individuals of the fame Species ^spears to bib 
Bmn thofe Ganfiia #Kiob are, generally^, themfelves, 
did Eflnt&s of dlffcitent Climatei» iiith as Heat and 
Moifture^ wlncA niay idfo vary very misch in the 
IStthe Xiitttude tiid Neighbourhood ; a$ the ikme 
M ouritaln^ in the Gouotiy of die Mfgal (related by 
Mr« Eifefyn^ from Monfieor Bernitr)^ on the SoiitK 
Side produces Indian Plants, and on the North Side 
Ettt^eun Plants, horn different Expofures ; mid fotne 
\m^^ reeaini»g Water longer, is colder-, fomc, fof- 
fering it to p& down quicker, and by the Naturfe 
and Figure of its Parts, caufes fuch a RefFaftion and 
Refl^toiir of i!he Sun's Raysj which give a great 
Warmth, as in Sarld, and gtavdly Grounds^ that are 
wefi fieuace, and Imte an under Stratum of ibme 
Swt of boliow Matter, next under she Staple {a\ 

(«) Th|g hoU«^ Matter lets the Water pafs down die fooner 
firoia tke Surface^ wkcrebj the Suple of the Orottod bcc;omei the 
drier, and confeijuently warmer. 

or 
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or }ij^X Sas^(qy"Mf|»e««i\ .tfae ,FjlfHig|^ is iNQHn 

to be from the foreipepttoncd Qfi^ff^:^i^m from 
Charge of Fpodv^it^ thefe Cwi^ j^iew their Ef* 
fic^y* cbieBy k^ fhe Generation ,<$r Fceiatioii j^ 
thofe Se^s^ aa Flax-fefed broi%ht. fr^m' I^U^m^ 
and £)WA here^ ;wiU bring 9$6s^l^iifi:a&^tiMrei biiii 
the very nexn Gsnersltiou pf it ^otHrfery^iarKl fa degch 
neradng g^ttafiy* aftor Tiwo or /Time Defeents, 
becomca ik) better than the common oitlinary $q|$^ 
yet its Food is. the fitmc^ When the Fkx is finei ai 
wheii 'tis coarie. 

And fo it tSi when . Individwb of Wlieat mi 
changed : So Silkwtrmi)^ haixrhM and bred in Frsm^ 
of Eggs or Seed thought from Itafy^ wili make tit 
fine Silk as tbe /Wnmr ; but the Eggi of chefe laid in 
France^ and. their Ifliid, will make no better Silk than 
the Friiub % though their Food bd from Leaves fjf 
the feme AMberry-treea^ when they make fine Silk 
andcoarie: Therefore 'tis frOmtheC^imaite, whew 
the Eggs are impregnated, not where diey have tbdr 
Incubadoii or Food wh^ hateh'd^ and fed to their 
Lives End, that this DifietttKa hitppeni* 

Common Barley^ fown once in the burning. Sand^ at 
P4tnty in Wiltfirirey will, for many Years after^ if 
&wn on indifferent warm Ground, be ripe Two or . / 
Three Wedcs foofier than any other (b)^ whkh haa ^ 

never 

(ft/^iiey is &f froia being improhrM hf bccomiiig rath- 
zipe ; for it lofes more good Qaalities than it gets by being fown 
at Patnej: Tis fo tender, that if it be fown early, the rro^ is 
apt to kill it ; or if it be fown late in May^ on the fame Day, and 
in the fame Soil, \mth the fame S<jrt of fiarlqr that is Aet rath**: 
ripe, it will be much thinner bodied than the late-ripe ; and be« 
fides, if it happens to have any Gieck by Ccrfd or Drougk, it 
nerer recovers it as the other doth, at what time foever it is fown.. 
It b «Dw, I am informed^ gone ont of Pafhion, and vny few 
Farmers lave fown it ol^ late Vears. I know a little Parifh, chat, 

I 
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n^dr bem im^reghtteiat j^Z/y^r: But if fomi a 
D^ee farther North, on cold clayey Land, i;nll, 
in' Two or Thtw Years, lofe this Quality, add be- 
come as late-tripe as any other. 

Indeed Paifteyh fir from improving the Species of 
Barky, except we f think it HmpfoTcd by becoming 
more weak and tender, andftioiter-livvd i which Jaft- 
L- Aientioned Quality fits it fcr fuch Countries, where 

the Summers are too fliort for other Barley to ripen. 
' The Grains or Seeds of Vegetables are their E^gs ; 
aiid the individual Plants, immediately proceeding 
ftom them, have not only the Virtoes they received 
in Embryo (or rather in plantulis)^ but the Difeafes 
alfb; for when Imtrtty Wheat 1$ Ibwn, unlefe the 
Year prove very favourable, the Crop will be fmutty 5 
which is an evident Token oi nHildftamina, 

The fmutty Grains will not grow; for they tum 
to a Uack Powder : But whenibme of Uieie are in a 
Crop, then, to be fure, many o£ the reft are infedted ; 
and the Difeafe will fl^ew itielf in the next Generation, 
Of Defcent of it, if the Year wherein 'ds planted, 
prove a wet one. 

Weeds, and their Seed, in the Fields where they 
grow naturally, for Time imnriemoriai, come to as great 
Perfe£tion as ever, without Change of Soil. 

Thefc Weeds; with Acorns, and other Mafts, 
Crabs, Sloes, Hips, and Haws, are thought to have 
been, ori^naily,. the only natural Produft of our 
Climate : Therefore other Plants being Exotics, many 
of them, as to their Individuals, require Culture and 
Change of Soil, without which they are liable, more 
or lefs, to degenerate. 

But to fay, that the Soil can caufe Wheat to dege- 
nerate into Rye, or convert Rye into Wheat, is what 

I believe, formerlx loft about Two hundred Pounds pet Ann, by 
fpwing rath-ripe Barley : Bat long and dear Experience hath now 
convinced them of their Enor, and obliged them totally to dif- 
ufeit.. 

reflefts 
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ftReQs upon the Qcdit of tMuremhergius : *Tis as 
ealy to bdieve, that ah Hbrfe, by feeding in a certairt 
Pafturc, Will degenerate into a ^Bull, and ih other 
Pafture revert to an Horfe again ; thefe are fcarcc of 
tnore different Species than Wheit and Rye are ; If 
the diSerent Sti\\ oi JVittemberg and Thuringia change 
one Spccies> they may the other* 



n r> 



C tt A P. XVl. 

O/'RiDGES. 

THE Method of plowing Lind Up lAtt) kidgfes 
is a palrticular Sort of Tillage ; the chief Ufe 
ot which is, the Alteration it makes in the Degrees 
t>f Heat and Moifture, being two of the grand Re- 
quifites of Vegetation ; for very different Degrees of 
thefe are neceflary to different Species of Vegetables. 

Thofe Vegetables conimonly fown in ouf t'ields^ 
require a middle Degree of both, not being able to 
live on the Sides of perpendicular Walls in hot Coun^ 
tries, nor under Water in cold onc^, neither are they 
amphibious, but muft h^ve a Surface of Earth hot 
cover* d) nor much lbak*d with Water, which de-» 
prives them of their neceffary Degree of Heat, and 
caufes them to languifh. The Symptoms of their 
Difeafe arc a pale or yellow Colour in their Leaves, 
and a Ceflation of Growth^ and Death enfues as fure 
as from a Dropfy. 

The only Remedy to prevent this t)ifeafe in Plants 
is, to lay fuch wet Land up into Ridges, that the Wa- 
ter may run pfF ijito the Furrows^ and be convey'd 
by Ditches or Drains into fome River. 

The more a Soil is fill*d "with Water, the Ids Heat 
it will have. 

R Jh^ 
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The Two Sorts of Land maft liable to be over- 
glutted with Water, ^rc Hills, whereof the Upper 
Stratum (or Staple) is Mould lybg upon a Second 
Stratum of Clay. 

And generally all ftrong deep Land. . 

Hills are made wet and fpewy by the Rain-water 
which falls thereon, and foaks into them as into other 
Land ; but beihg ftopp'd by the Clay lying next the 
Surface or Staple, cannot enter the Clay \ and for 
want of Entrance, fpreads itfelf upon it; and as 
Water naturally tends downwards, it is by the in- 
cumbent Mould partly ftopp'd in its Defcent from 
the upper towards the lower Side of an Hill •, and 
being foUow'd and prefs'd on by more Water from 
above, is forced to rife up into the Mould lying upon 
it, which it fills as a Ciftcrn does a Fountain (or Jet 
SEau). The Land of fuch an Hill is not the kfs wet 
or fpewy for being laid up in Ridges, if they be 
made from the higher to the lower Part of the Field \ 
for the Force of the Water's Weight continued, will 
raife it fo, as to caufe it to iffuc out at the very Tops 
of thofe Ridges ; the Earth becomes a fort of Pap or 
Batter, and being like a Quagmire, in going over it, 
the Feet of Men and Cattle fink in till they come to 
the Clay. 

There are Two Methe3s of draining fuch a wet 
Hill : The one is to dig many Trenches crofs the 
Hill horizontally (a)y and either fill them up with 
Stones loofe or Archwife, through which the Water, 
when it foaks into the Trenches, may run off at one 
or both Ends of them into fome Ditch, which is lower, 

[a) For if they are made with the Defcent, and not acrofs it, 
then they will be parallel to the Rills of Water, that run upon the 
Surface of the Clay under the Staple (or upper Strmtum of Mould) 
and would be no more efFedual for draining the Hill, than th« 
jdigg^ng of one River parallel to another, without joining it in 
any Part, wi)uld be efFciSlual for draining the other River of its 
Water. * 

and 
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and carriies it away; then they cover theTrcnche^ 
with Mould, and plow over them as in dry level 
Ground* 

This Method has been found efFe(H:ual for a time» 
but not of long Continuance ; for the Trenches arc 
apt to be ftopp*d up, and then the Springs break 
put again as before : BefideS) this is a very chai^eabie 
Work, and in many Places the Expence of it may 
almoft equal the Purchafe of the Land. 

Therefore *tis a better Method to plow the Ridges 
crois the Hill almoft horizontally, that their parting 
Furrows^ lying open^ may each fervc as a Drain to the 
Ridge next; below it ; for when the Plough has made 
the Bottom of thcfe horizontal Furrows a few Inches 
deeper than the Surface of the Clay, the Water will 
run to their Ends very (ecurely, without rifing into 
the Mould, provided no Part of the Furrows be 
lower than their Ends. 

Thcfe parting Furrows, and their Ridges, mult be 
made more or lefs oblique, according to the Form 
and Declivity of the Hill ; but the more horizontal 
they are, the fooner the Rain-water will run off the 
Lands ; for in that Cafe it will run to the Furrows^ 
and reach them at right Angles, which it will not do 
when the Ridges (or Lands) are oblique ; and there- 
fore the Water's Courfe crofs the Lands will be 
longer {a). Every one of thefe horizontal Trenches 

receives 

(«) The natural Courfe of Water being downwards, it would 
always run by the nearcft Way to the Bottom of the Hill, if no* 
thing flopt it; but the Water runs from an Hill in Two Mannei^j 
'vix,' Upon the Surface of the Staple, and upon the Surface of 
the Clay that is under the Staple ; that which runs under keeps 
its ftrait Courfe from the Top to the Bottom of an HiJl, under a 
Ridge that is made exaftly with the Defcent of the Hill, except 
that Part of the Water that rifes up into the Mould, and a very 
little that foaks into the Furrows ; for when the Furrows are not 
made cxaftly with the Defcent, the more oblique rhcy are to the 
Defcent, the longer will be the Water's Courfe under the Ridges; 
and the ihorter, as they are nearer being at Right Angles to the 

R % Defcent* 
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>^eivcs all the Water from the Rills, or little Gutters, 
, wherein the Water runs betwixt ^ the Mould and the 
; Clay ; thefe are all cut off by the Trenches, which 
receive the Water at their upper Sides, and cany it 
away, as the Trunks of Lead piacM under the Eaves 
of a Houfe do carry away the Rain-water. 
y""^ If there were no other Manner of plowing Ridges 

on the Sides of Hills than what is commonly prac- 
tifed on the Plains, this Method of leaving open Fur- 
cows (or Drains on Declivities) would be imprafti- 
cablc ; becaufe the Plough could not turn up the 
Furrows againft the Hill, and againft the Ridge alf(\ 
from the lower Side of it : But the cafy Remedy 
againft that Inconvenience is, to plow futh Ridges in 
Pairs, without throwing any Earth into the Trenches, 
and then the Ridges will be plain a-top, and the 
Rain-water will run fpeedily downward to the rtcxt 
Trench, and thence to the Head«land, and fo Out of 
the Fields Thefe Trenches will be madie, as well as 
kept always open, by this plowing in Pairs $ and is 
abundantly more eafy than the Way of plowing 
Ridges fingly. This plowing in Pairs prevents alfo 
another Inconveniency, which would othcrwifeiwippen 
to thefe horizontal Ridges ; add that is, tJiey bdng 
highcft in the Middle, the Rain-water could not run 
freely from the upper Half of a Ridge towards the 
next Furrow below it, but would be apt to fink in 
there, and foak thro* the Ridge ; but when Ridges 
lie in Pairs, the Water will run off from a whole 
Ridge, as well as off the lower Half of a Ridge that 
is plowed fingly, and bigheft in the Middle. 

Defcent. 'Tis alfo the fame with the Water that falls upon the 
Surface of the Ridges; for the more horizontal they are, the 
fliorter its Courfe will be from them to the furrows, which carry 
it off; and the lefs of the Water will fink into the Ridges, the 
lefs oblique and the nearer to Right Angles to the Defcent they 
are made. . 
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Nofe^ That every time of plowing, the Pairs muft 
be changed, fo that the Furrow, which had Two 
Ridges turned tpwards it one time, muft have Two 
turned from it the ne^t time : This Method keeps the 
Surfaces of all the Ridges (or Lands) pretty near 
even {a). 

Fanners are at more Trouble and Pains to drown 
fiich Land (it being common to break their Horfes 
Wind in plowing up Hill) than they would be at, 
if they laid their Ridges in the abovefaid Manner, 
which would efFcftually make them dry. Many 
hundred Acres of good Ground are fpoiled ; and 
many a good Horfe, in plowing againft thfe Hill, and 
againft all Reafon, Demonftration, and Experience 
too •, which might be learned even from the Irifls^ 
who drain their Bogs, and make them fruitful, whilft 
fomc Englijh beftow much Labour to drown and make 
barren many of their Hills, which would mott 
ealily be made dry and fertile, 

I have obferved, that thofe Places of fuch an Hill, 
that when plowed with the Defcent, were the wetteft, 
and never produced any thing that was fown on 
them, became the very richcft, when made dry by 
plowing crofs the Defcent. This (hews that Water 
does not impoverifti Land, but the contrary ; tho% 
whilft it ftands thereon, it prevents the Heat which 
is neccffary to the Produdion of moft forts of Ve- 
getables : And where it runs fwiftly, it carries much 
Earth away with it \ where it runs flowly, it depofits 
and leaves much behind it. 

Though in all Places, where tWs Way of making 
the Ridges crbfs the Defcent of Hills is praftifed, 
the Land becomes dry •, yet very few Famiers will 

[a) Note, This cannot be done on an Hifl, whofe Declivity is 
fo great, th^t the Plough is not able to t^rn a Furrow againft u. 
Sut ill j;h^s cafe, perhaps^ it ma^ be fuihcient to plow the Ridg«s 
obliquely enough for the Furrow to be. turned both Ways. 

R 2 alter 
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alter their old Method (a) •, no, not even to try the 
Experiment-, but ftill complain their Ground is fo 
wet and Ipewy, that it brings them little or no Pro* 
fit ; and if the Year prove moift, they are great 
•Lofers by fowing it {i). 

[a) But feme of late are convinced^ by obferving that an Hill 
of mine has been made dry by this means for Fourteen Yean 
paft, which before was always more wet and fpewy than any 
'Field in the Neighbourhood; and from the time of inclofing it 
'Out of an Heath (or Common), and the converting it to arable, 
which was about Seventy Years ago* it had been reputed as Itttk 
better than barren, on account of its Wetnefs ; and that it has 
been the mbft profitable Field of my Farm ever fmce it has been 
under this new Management. I have alfo another Field, that lies 
about a Mile and an half from me : It doth not belong to the 
rParm where 1 live, but was thrown upon my Hands, no Tenant; 
caring to rent it, becaufe great Part of it was full of Springs^ and 
barren : This alfo, having been kept in Lands plowed crofs the 
Defcent (which is but a fmall Declivity), is become dry: And 
now the moft prejudiced Farmers agree, that keeping the Lands 
or Ridges of wet Ground always crofs the Defcent doth cure its 
Spewinefs, Hereupon fome have attempted to put this Method 
in Pradlice on their wetLahd; and, after it has been well tilled up 
'Hill and down, have plowed it the laft time for fowing of Wheat, 
in flat Lands crofs the Defcent; but by Mifmanagement their 
Furrows are higher at each End than the Middle, fo that none of 
(he Water can run olF either downwards or ftd^ways, or any 
other Way. 

Had the Furrows carried off the Water at both or either of 
'their Ends, it might have been effieflual, notwithftanding the 
broad Lands, becaufe their Ground hath a much lefs Declivity, 
and is much lefs fpewy, than my Hill was : They will doubtlefi^ 
find their Miftake, and amend it, having a Precedent before their 
Eyes ; but if they had none within their own Infpe^lion, I que- 
ftton whether this Mifmanagement might not difcourage them 
from prosecuting their I^xoje^ any further, 

(^) Remember, in making Ridges of all Sorts, an^ of what* 
foever Fi|;ure the Piece is, that no Ridge ought tp have any more 
Furrows at one End, than at the other End -, for if there oe, the 
Plougi) muft be turned in the Middle of the Piece, which will caafe 
theLand to be trodden by theHorfes ; but if eachBnd^have an equal 
ISf umber of Furrows, the Horfes in turning will tVead only upon 
the Head-lands, which may be plowed afterwards ; or if defignM 
to be Horfe-hoM, the Head-lands fhould be narrow, and not 
plowed at all, 

- The 
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The Benefit of laying up ftrong deep Land into 
Ridges is very great ; thoV there be no Springs in it, 
as are in the Hills aforementioned^ 

This Land, when it lies flat, and is plowed fome- 
tfimes one Way, fometimes the other, by crofs-plow- 
ing, retains the Rain-water a long time foaking into 
it; by that Misfortune, the Plough is kept out Two 
or Three Weeks longer than if the fame were in 
round Ridges; nay, fometimes its Flatnefs keeps it 
from drying till the Seafon of plowing, and even of 
fowing tooi be loft. 

The Rcafons commonly given againft fuch Ridges 
are thefe following. 

I. They prevent the fan/ted Benefit of crofs-flow^ 
ing. 

II. Farmers think they lofe Part of their Ground^ 
hy leaving more Furrows betwixt Ridges^ than 
when they lay their Land fiat^ where the Lands 
are made much larger than round Ridges can 
conveniently be\ and becaufe alfo the Furrows 
betwixt Ridges muft be broader^ and lie open \ 
but the other they fill up by the H^rows. 

The Firft of thefe I have already anfwercd elfe* 
where, by Ibewing, that Crofs-plowing is oftener in^* 
jurious than beneficial. 

. The Second I Ihall Ibfficiently confute, if I can 
make appear, that no Ground is loft, but much may 
be gained, by Ridges. 

'What I mean by gaining of Ground, is the in- 
creafmg of the Earth's Surface : For if a flat Piece be 
pipw'd up into Ridges, and if in each Sixteen Feet 
Breadth there be an empty Furrow of Two Feet \ 
and yet, by the Height and Roundnefs of the Ridges, 
they have Eighteen Feet of Surface capable of pro- 
ducing Corn equally to Eighteen Feet, whilft the 
Piece was flat •, there will be one Eightn Part of pro- 
fitable Ground or Surface gained, ^ipore xhan ,it had 
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when level; and this^ I believe. Experience will 
prove, if the thing were well exathined into. 

But againft this Increafe of profitable Ground^i 
there is an Objeftion, which I muft nol call a frivo^ 
lous one, in refpeft to the Authors who bring it ; 
yet, I hope, the Defire of finding the Truth, will 
juftify me to examine it; and the Argument^ brought 
to fqftain it. - 

This Opinion of theirs is founded upon their No-- 
tion (which I think very erroneous) of the perpen-- 
dicular Growth of Vegetables ; and is, by Mr. Bradley 9 
fet in its beft Light, in his Vol. I. Pag. 8, ufqui ad 
Pag, 13. and in his Cuts, reprefenting Three Hills 1 
but his Arguments feem to be fuch, as all Arguments 
are^ which pretend to prove a thing to be what it 
is not ; viz* Sophiftical ones. 

The Hypothefis he endeavours to prove, is in 
Pag, 8. thus : ' An Hill may contain Four equal Sides, 

• which meet in a Point at the Top •, but the Contents 

• of thcfe Four Sides can produce no more, either 

• of Grain or Trees, than the plain Ground, upon 

• which the Hill Hands, or has at its Bafe \ and yet, 
^ by the Meafure of the Sides, we find twice tho 

• Number of Acres, Roods, and Poles, which mea- 

• fures in the Bafe, or Ground-plat 5 and therefore 

• P^ge 9, Hills are worth no more than half their 
^ Superficial Meafure 5 /, e. Two Acres upon the 

• Side of the Hill to pay as much as one upon the 

• Plain, provided the Soil, of both is equally rich,* 

To prove it, he gives an Example in Fig. III. of 
Buildings upon an Hill •, (hewing, that the Two Sides 
of the Hill will only bear the fame Number of 
Houfts, that may (land in the Line at the Bafe. 

This is foreign to the (^ucftion, of how much 
Grain, pr how many Trees, the Hill wjll produce, 
ForVegetables, being fed by the Earth; require rnucH 
moi"e of its Surface to. nonrifli them, than is neceflary 
for* them to ftand* on ; but Buildings retjuire nq jfi^ore 

of 



Chap. XVI. O/* Ridges. 249 

of the Surface but Room to ftand on : Therefore no 
fuch Argument^ taken from Buildings, can be ap* 
pfi^ to Vegetables. 

This Argument of Mr. Bradley* s gives no more 
Satisfji^Hon co the Queftion about producing of 
Vegetables, than a Grazier would do, being afked, 
bow many Oxen a certain Pafture-groupd would 
maintain, if he (bould anfwer, by fatisfying you with 
the Number of Churches which might ftand thereon. 

The like Anfwer, in cfFeft, may be given to the 
Argument in Fig. IV. of the Pales ; only he has 
forgot 10 (hew, that to mound ovef the Hill would 
require double the Rails^ or double the Hedge-wood 
(except Stakes) as to mound theBafe^ if it did not, the 
Hill would be yet of the more Value, becaufe thereon 
more Surface might be fenced in at lefs Expence. 

In his Fig' II. he gives no good Reafon why the 
Hill (hould not bear twice the Number of Trees a§ 
the Bafe can do ; for there is as much Room for 
Two hundred Trees on the Hill, as for One hundred 
on . the Baie, becaufe he allows the Surface to be 
double to that of the Bafe. He ought to meafure 
the Diftances of the Trees on the Hill, by a Line 
parallel to the Surface they grow on, as well as he 
docs the Diftances of thofe below. 

And fuppofc the Row at the Bafe, t<^ether with 
the Surface they grow on, were rais'd up, fo that ic 
Ihould become parallel to half the Row on the HiU, 
Would not the Trees in the Bafe Row be twice as near 
to one another as the Trees in the Hill Row are ? 
And fuppofe a Line had been ty*d from the Tops of 
all the lower Trees before the Row was fo raised up 
at one End, and then after the Situation of the 
Row was fo alter'd, if by this Line the Trees Oiould 
be puird from being perpendicular to the Surface they 
grow on, and made to ftand oblique to that,« and per* 
pendicular to the Horizon, as the upper Trees are 1 
would the Diftances of the Trees firom one another be 

ajter*4 



2SO Of Km CEs. Chap, XVL 

tlter'd by this Change of Pofturc ? No ; for their Bot- 
toms would he at the fame Diftances, becauie not re- 
moved ; and their Tops» becaufe the. fame Line holds 
them, at the fame Diftatices in both Pofture^. 

Mr- Bradley*s Lines, drawn from the Trees below, 
which are one Perch afunder, make the Two Rows 
of Trees faldy feem to be at equal Diftances, 
becaufe thefe Lines are parallel to each other : Bdt 
this is a Deceit ; for, in Truth, the Diftances of the 
Trees are hot meafuced by the Diftances of thofe 
lines, but by the extreme Points at the Ends of the 
Lines (a) v and thofe Two Points above, where the 
Lines cut the Row obliquely^ and at unequal Angles, 
are twice as far afunder as the endmoft or extrentie 
^Points below are, where the Lines cut the Row at 
right Angles. Hence may be inferred, tliat there is 
Room for twice as many Trees to grow on the Hill 
as on the Bale, and twice as much Grain for the fame 
Reaibn ; becaufe there is twice the Surface for 
the Roots to fpread in. And fmce Mr. Bradley 
allows the Hill to contain Two Perches to One of 
the Bafe, and the Soil of both to be of equal 
Goodnefs ; and yet affirms, that the Two can pro- 
duce no more of Grain or Trees, than the one 
Perch can ; I cannot fee, why it ihould not be as 
reafonable to fay, that Two Quarters of Oats will 
m^tain an Horfe no longer, nor better, than One 
Quarter of Oats, of equal Goodnefs, will do. 

In Page 13. he concludes thus: ' That Hills, in 
^ their Meafure, contain only as much proBtable 
^ Land as the Plain or Plat of Ground they ftand 

* upon i and as a Proof of that, all Vegetables or 

* Plants have an ereft Method of Growth.* 

This Proof of Mr. £radley*s is founded upon an 
Argument which has no Confequencc, unlefs it were 

(a) Thfefe upper Trees are xneafurcd by the unequal Length 
cf the Lines, not by their pai^allel Diilance> as the Ipivfir Trees 
are ; therefore his lyf j^Cure is a Qoi(>ble« . . 

m 
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' fir ft proved, that the Surface of Earth could produce 
and m^ntain as many Vegetables or Plants as could 
- ftand thereon in an ercft Pofture ; which Suppolidon 
ifi as impoflible, as that half an Acre Ihouid produce 
and maintain an Hecatomb/ without Mr. Bradley*% 
teaching Oxen to live upon Air for their Food, as 
' he t\mVsVan Helmnt^% Tree did. 

All expert Hulbandmen muft needs be convinced, 
that the greateft Crop of Vegetables that ever grew, 
'might ftand in an ered: Pofture, upon a twentieth 
(and I may fay the hundredth) Part of Ae Surfacfc 
"thiat produced it ; therefore there muft be Nineteen 
-Pvts for the Roots to fpread, unoccupied, by thb 
►Trunks, Stems, or Stalks. * 

' And tho* It be true, that an Hill will fupport no 
-more of thefe, than its Bafe, when placed in an 
txt& Pofture, clofe together, as in a Sheaf; yet 
this ciofe Pofition is only proper for them when 
they ztt dead, and require no more Nourifliment 
than Houfes and Pales do ; and Confequently require 
Do Room but to ftand on. Therefore this Argu- 
ment <A Mr. Bradley*s muft not be admitted in ve- 
getative Growth, where there is always required 
Nineteen times more Room in the Surface, for the 
Ufc of the Roots, than what the Stems, Trunks, or 
Stalks, do pdflefs upon it: And the more Room 
there is for the Roots, the greater Number of Plants 
may be producied. . 

Neither can I admit, that all Vegetables or Plants 
have an ereft Method of Growth -, becaufe the con- 
trary is feen in Chatiiomile, and divers other Vege- 
tables, which have an horizontal Method of Growth. 

But what is more material to this Purpoie, to be 
obierved, is, that all Vegetables have horizontal 
Roots, and Roots parallel to the Earth's Surface or 
Superficies ; and unlefs thofe Roots have a fufHcient 
Superficies of Earth to range in, for Nourifhment 
of a Plants the Stem and Branches cannot profper, 

what- 
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^ whatever be their Method of Growth above the 
Earth I and if there be not a due Quantity of Food 
for the Roots within the Earth, a very little Space 
may contain the external Parts of Vegetables upon it. ^ 

From what has been faid, I think we onay conclude, 
that Mr. Bradley^s HiH may produce nwre Vegeta- 
bles than the Bafe whereon it (lands ; and therefore 
it is of more Value than half its fuperficial Mcafure ; 
I. e. Two Acres on the Hill are worth more than one 
Acre on the Plain, the Soil being equally rich, as he 
^ows it to be, in lus Cafe. 

Now, indeed, whether Mr. Bradley might not 
poifibly be deceived in his Opinicm of the equal 
Richnefs of his Hill, and his Plain, I will npt diipute : 
I will only fay this, that 'tis generally othefWife« 
But where a Plain is plowed up into moderate Ridges, 
their Height being in proportion to the Depth of 
the Staple, below which the Plough muft take nothing 
into the Ridges,, the Soil is equally rich, whether it be 
plowed plain, or ridged up. And a$ the Surface is 
in die Ridges increafed, there is nothing in all Mr^ 
Bradley^s Arguments, that (hews, why that incrbafed 
Sur&ce ihould not produce more Vegetables than the 
lame Earth could do whilft it was level. 
. There are other Reafons why it ihould produce 
more when ridged (a)^ befides jthe If^eafe> of Sur? 
face ; as, 

I. '37/ then more free from the Injuries ef ico 
mub Water. 

(a) To the Three we may odd a Fosrth Reafop, 9/«. thf 
raiiing the Thicknefs of the Staple in the Ridges, keeping tbc 
Surface drier* fn ivet Weather; and moifter at thfc Bottdatf of the 
Saplr in dl^OiVeather. A^d I have ieen fiarley that was drilled 
€0 my raiied littie Ridges Boarifli in ia dry Summer on the Biow 
of my chalky Hill, and on mv i<>weft Land in wet Weather, 
when the BaiTcy handfown contiguous' to It on each fi4e thofe 
Kidg^, ibwn on the Level the fame Day that the Ridges were 
diiUad/luve looked y£^oyf and fieklyi anci yet it is 'tioi wet 

n. 
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IL ^Tis better protested agatnft coldfVinds\ be- 

caufe the Ridges are a Shelter to one another. 
III. If the Surface be much exhattjiedj by too fre^ 
quent So/wing^ the Ridges ma^ he madejuft where 
the Furrows were^ and then the Surface will be . 
intirely chatted. 
The following general Rules ought to be obferved 
about Ridges; viz. , 

That, as to their Hei^t, regard mxA be had tb 

^ Nature of the Soil, in its difiicuk Admiffion id 

Water 5 for the greater that is, tte greater Dechvities 

the Ridges fliould have ; and then, if the Soil be not 

^eep, they Ihould generally be made the narrower. 

There is one thing which Mr. Bradley takes no 
notice of; viz. That no more of the Rain, or other 
Be^fits of the Atino^here, which defcend perpen'> 
dicularly, can fall on an Hill, or on a Ridge, than 
what woiild fidl qn the Safe, or Ground-plot. But 
^pK>bable, that more of the fine Vapour, which 
iwims in theCurrentof the Air horizontally, does ftrike 
and break againft thofe Eminences, and fo make an 
Eqiivalent (b\ ckcept that it runs oflF more quickly. 

Notwithftsuiding all I have here faid, in behalf of 
Ridges, I muft confefi, that for my Hoeing-Huf- 
bandry; I ihould prefer Land that is naturally dry 
enough, without a Necefiity of being laid up in any 
larger or higher Ridges than what many contain 
Sbc Feet Jn Breadth (c)y that 3iee being the largeft 
that is proper for the regular Operation of the 
Horfe-hoe. 

CHAP. 

(i) Bttt though Ridges do alter er increafe the Surfiicey the 
Quantity of Soil or Earth remaii^ng the fame as on the Level, 
im^ of no greater Depth than can be tilled, it may produce 
f qua! Crops of Corn with the Level, and no more ; except fcon 
the Advantage the Ridges may give it in lying drier. 

(r) Since the Printing of my EfTay, 1 find upon Trial, that 
ibefe narrow Ridges are as effedlual as any iox carrying theWatcr 
tt9 irom my clayey Mill '; and that they may be made much lefs 

horizontal 
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CHAP. XVII. 

Of Differences between the Old and the New 

Hu&andry. 

IN ordir to make a Comparifon between the Hoe-* 
ing-Huihandry, and the old Way, there are Four 
Things; whereof the Difierences ought to be very 
well cctofidered. 

I. ^e Expence p 
11. ^be Goodnefs > of a Crop. 

III. The Certainty )) 

IV. The Condition in which the Land is left after 
,a Cfop* 

The Profit or L(^ arifing from Land, is not to 
be computed, only from the Value of the Crop it 
produces ; but from its Value, after all Expences of 
Seedy Tillage, i£c. are deducted. 

Thus, when an Acre brings a Crop worth Four 
Pounds^ and the Expences thereof amount to Five 
Pounds J the Owncr*s Lofs is One Pound ; and wheii 
an Acre brings a Crop which yields Thirty Shillings^ 
and the Expettce amounts to no more than Ten Shillingsi 
the Owner receives One Pounds clear Profit, from 
this Acre*s very fmatt Crop, as the other lofesQfv^ 
Pound by his greater Crop. 

horizontal than broad Ridges, whereby their Farrows are the 
snore eafily tamed upwards againil the Declivity. 

I have not tried any narrower Ridges than of Six Feet opon 
this Hill : But I have had full Experience of Five-feet and of 
Four-feet Ridges upon other Land ; and £nd that all Sizes of thefe 
narrow Ridges are very advantageous, even where the Crop is' to 
be fown upon the Level ; for fewer Furrows are neceifary for the 
Tilling of an Acre, when 'tis kept in fuch Ridges, than in broad 
Lands; and after wet Wisatfaer the Ridges will be fit to be plowed 
tnucb fooner thin level Ground* 

The 
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^e ufual Expemes of an Acre of Wheats fown m 
the old Hulbandry, in the Country where I live^ isj 
in fime Places^ for ^wo Bujhels and an half of Seed ; 
in other Places Four Bujhels and an half ; the leafi of 
tbefe Quantities .at Three Shillings per BufheU heing 
the prefent Pricey is Seven Shillings and Six-pence.. 
For ^hree Plowings^ Harrowing^ and Savings Six- 
teen Shillings ; but if plowed Four timesj which is 
betttTj One Pound. For Thirty Load of Dungy to 
a Statute Jcre^ is. Two Pounds Five SUIiings. For 
Carriage of the Dungy according to tbeDifiancey from 
Two Shillings to Six-pence the Loady One Shilling 
being the Price moft commony is One Pound Ten 
Shillings. The Price for Weeding is very uncertain \ 
it basfometimes coji Twelve Shillings, fometimes Two 
Shillings per Jcre. 

I s. d. 
In Seed and TillagCy nothing can be\ ^ ^ 

; abated of ~ -- _ j ^^ ^3 06 
For the fVeedingy one Tear witbl ^ 

another y ts mare than — — 3 
For the Rent of tbeTear^s Fallow 00 xo 00 
.. For the Pung ; *tis in fame Places a-s 
little cheapery neither do they aU I 
ways lay on quite fo much \ there- I ^ ^^ ^^ 
fore abating IS s. tn that Arttcky / 
: "we may well fet Dung and Car- I 
riage at . — — — J 
Reaping commonly 5 s, fometimes lefs 00 04 06 

Total 04 10 00 

Folding of Land with Sheep is reckoned abundantly 
cheaper than Cart-dung •, but this is to,^ be queftionedy 
becqufe much Land mufi lie fiill for keeping a Flock 
(unlefs there be Downs) ; and for their whole Year's 
keepingy with both Grafs and Hay^ there are but Three 
Months of the Twelve wherein the Fold is of any con- 
fiderable Value \ this makes the Price of their Manur$ 

qua* 
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quadruple to what U would bi^ if ifkaify good all thi 
Teafy like Carhdung : And folding Sheep yield littU 
Profit y befidis their Dung ; becaufe the TVool of, a 
Flocky except it be , a large one^ will fcarce pay the 
Shepherd and the Shearers. But there is another thing 
yet, which more inbances the Price of Sheep-dung ^ 
and that is^ the dunging the Land with their Bodies^ 
when they all die of the Rot^ which happens, too frt^ 
fuently in many Places -, and then the whole Cr^ pf 
Corn muft go to purchafe another Flocks which rmtf 
have the fame Fate the enfuing Tear^ if the Summef 
prove wet y andfo may the Farmer befervedforfeverat 
more fucceffive Tears^ unlefs be foould breaks and 
another take his Place, or that dry Summers come in 
time to prevent it. To avoid this Misfortune, he wouU 
be glad to purchafe Cart-dung at the higbefi Price^ 
for fupplying the Place of his Fold ; but *tis only near 
Cities y and great Towns, that a fufficient ^tiantity €an 
be procured. 

But, fuppojing the Price of Dunging U> be onfy Two 
Pounds Ten Shillings, and the general Expence cf an 
Acre of Wheat, when fown, at Three Shillings per 
Buflael, to be Four Pounds Ten Shillings, with thi 
Tear's Rent of the Fallow ; 

The Expenccs of planting an Acre of Wheat m 
the Hoeing-Hufbandry, is Three Pecks {a) erf Seed % 
at Three Shillings per Bufhel, is Two Shillingi and 
Three-pence. The whole Tillage, if done by Holies^ 
would be Eight Shillings \ becaufe our Two Plowings^ 
and Six Hoeings (b), are equal to Two Plowings \ 

(a) Sometimes half a Bufliel is the moft juft Qaantity of Seed^ 
to 4nll on an Acre. 

(b) But we fomedmes plow our Six-feet Ridges before DriD- 
ing) at Five or Six Furrows, which is a Furrow or Two marc 
than I have reckoned : But we do not always hoe Six times afcer- 
jnnttds. But it is better for fucceilive Wheat-crops to beilaw the 
Labour of as many Hoeings as amount to three plain Plowings 
in a Year, it being a greater Damage to omit one jieceffary Hoc- 
kigy than is the Ei^pence of feveral Hoeings* 

the 
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the common Prfce whereof is Fouf SliUings each % 
but this we diminilh half, when done by Oxen kept 
onSt.Foin, in this manner; ^z. Land worth yfoV/y 
SbitUngs Rent, drillM with St. Foin, will well main- 
tain an Ox a Year (a)^ and fomctlmes Hay will be 
fcft to pay for the Making : Wc cannot therefore allow 
more than Ont Shilling a, Week for his Work, bccaufe 
his keeping Comes but to Sevitirptnce a Week round 
the Year, 

In plain Plowing, Six Feet contains Eight Furrows ; 
but we plow a Six-feet Ridge at Four Furrows, 
becaufe in this there are Two Furrows cover'd in the 
Middle of it, and one on each Side of it lies open* 
Now what we call one Hoeing, is only Two Furrowsl 
of this Ridge, which is equal to a Fourth Fart of one 
plain Plowing ; (o that the Hoeing of Four Acre^ 
requires an equal Number of Furrows with One Acre, 
that is plowM plain, and equal time to do it in (ex* 
cept that the Land, that is kept in Hoeing, works 
much eafier than that which is not). 

AH the Tillage we ever bellow upon a Crop of 
Wheat that follows a ho*d Crop,' is equal to Eight 
Hoeings (b) ; Two of which may require Four 
Oxen each. One of them Three Oxen, and the other 
Five Hoeings Two Oxen each. However, allow 
Three Oxen to each fingle Hoeing, taking them all 
ckit with another, which is Three Oxen more than it 
comes to in the Whole. 

(a) Or an Ox may be well kept Nine Months, with an Acre of 
indiff<trent Horfe-ho'cl Torneps ; and if we vaiae^ them only nc 
the Expcftce and Rent of the Land, this will be a yet cheaper 
Wa^ of maintaining Oxen. Upon more Experience it is found, 
that St. Foin Hay alone, or with a fin^l Quantity of Turnepi, 
is beft for working Oxen in the Winter ; but a Plenty of. Tumcpi 
. smidk the fame Hay is better for fetting Oxen that do not work. 
(h) Bat the Number of Oxen required will be according to 
their Bignefs and Strength, and to the Depth and Strength of th« 
Soil which alfo will be the eafier Draught for the Ojieti, tM 
oftener the Imervids are hoed. 

S 0egm 
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; Begin at Five in the Mornings and in ^ouc Sat 
Hours you may hoe Three Acres, being equal in 
Furrows to Three Rood ; i. e. Three Quarters of an 
Acre. Then turn the Oxen' to Grafs, and after reft- 
ing, eating, and drinking. Two Hours and ah half, 
with another Sti of Oxen begin Hoeing again -, and 
by or before half an Hour after Seven at Night, 
another like Quantity may be ho*d. Thefe are the 
Hours the Statute has appointed all Labourers to 
work, during the Summer Half-year. 

To hoe thefe Six Acres a Day, each Set of Oxen 
draw the Plough only Eight Miles and a Quarter, 
which they may very well do in Five Hours •, and 
then the Holder and Driver will be at their Work of 
Plowing Ten Hours, and will have Four Hours and 
an half to reft, &?r.. 

, The Expence then of hoeing Six Acres iii a Day, 
in this manner, may be accounted, at One Shilling 
the Man that holds the Plough, Six-pence the Boy 
that drives the Plough, One Shilling for the Six Oxen, 
and Six-pence for keeping the Tackle in Repair. The 
whole Sum for hoeing theft Sijc Acres is Three Skl- 
lings, being Six-pence per Acre (a). 

They who follow the old Hufbandry cannot keep 
Oxen fo cheap, becaufe . they can do nothing without 
the Fold, and Store- Iheep will Ipoil the St. Foin. 
Tfrey may aJmoft as well keep Foxes and Geefc to- 
gether, as Store-fheep and gpod St. Foin. Befides, 
the fowed St. Foin coft Ten times as much the Plant- 
ing as driird St. Foin does, and muft be frequently 
manured, or elfe it will foon decay ; efpecially upon 
all forts of chalky Land, whereon *tis moft common- 
ly fown. The 

[a) But where there is not the Convenience of keeping Oxen, 
'the Price of Hoeing with Horfes is One Shilling each time. 

When a Roller is ufed, whicji is lefs than a Hoeing^ becaufe 
one Perfon to lead is enougl^, and that may be a Boy j and once 
in an Interval may fuffice ; then *tis lefs Labour than half a Hoe< 
ing ; and for this we may well abate One Hoeing of the Eight. 
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"• Thfc Expence of Drilling cannot be much; for as 
ve can hoe Six Acres a Day, at Two Furrows! on 
each Six-feet Ridge, fo we may drill Twenty-four Acres 
aDay, with aDrill that plants Two of thofe Ridges at 
once ; and this we may reckon a Peny Halfpeny an 
Acre. But becaufe we find it lefs Trouble to drill 
lingle Ridges, we will fet the Drilling, at moft. Six- 
pence per Acre. 

As every fucceflive Crop (if well managed) is 
more free from Weeds than the preceding Crop ; 
i will fet it all together at Six-fence (a) an Acre for 
Weeding {b). 

For a Boy or a Woman to follow the Hoc-plough, 
to uncover the young Wheat, when any Clods of 
Earth happen to fall on it, for which Trouble there 
is fcldom neccf&ry above once (c) to a Crop, Two- 
pence an Acre. One Peny is too mucb for Brine and 
Lime for an Acre. 

Reaping this Wheat is not worth above half as 
much as the Reaping of a fown Crop of equal Value 5 
becaufe the drill d Handing upon about a Sixth Part 
of the Ground, a Reaper may cut almoft as much of 
the Row at one Stroke, , at he could at Six, if the 
fame flood difpcrfed all ovc;r the Ground, as the 
fowed docs ; and becaufe he who reaps fowcd Wheat, 

{a) Tbis is when the Land has been well cleanfed of "W^eis 
in the preceding Crop, or Fallow, or both. 

{b) This may be enough, if the Land be well cleanfed the Year 
before, and coniidering that feyeral Years in fuch there is noOc« 
cafion for Weeding at all : And as this Calculation is comparative 
with the old Way, we fhould examine the Price of weeding the 
fown Corn, which, by the bcft Information I can get, was in the 

Year 1735. ^^^^ 4'- P^ ^^^^ ^^^ Weeding of Barley ; and of 
Wheat, round about where I live, about 6/. and mWiltJhire^ 
1 5 J. fer Actc for their Wheat, amongft which much Damage 
is done by^ the Weeder's Feet, and yet fome Weeds arc left. ^ 
(c) But' this Expence being fo fmall, ^tis better that a Perfon 
Ihoijld follow at every Hoeing, where we fufpe£t, that any Da- 
mage may happen from any Earth^s falling on, or preffing to6 
hard againft fome of the Plants. 

S 2 xnuft 
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muft reap the Weeds along wi^ the Wb^t; but the 
drilled has no Weeds ; and befides^ there go a 
greater Quantity of Straw, and more Sheaves* to a 
Bulhel of the fowed, than of the drilled (a). Airi 
fince fomeHundred Acres, of drilled Wheal;' have been 
reaped at T<»o Shillings and Six-pnct pr Acre,, \ will 
count that to be iiiti Frka • 

the whole Expcrice afan Acre of drilMWbeat^ 

I s. d. 

For Seed — — — • — — QO pa. 03 

For TiUage ^— — — « "^ op. 04^ 00 

For Drilling — -^ -^ ' ^-^ 00 go q6 

For Weeding — p -w ^-^ .^^ op op 06 

For Uncoyering — -^ -^^ pp op, 02 

For Brine andX*)<ne -^ — pp 00 01 

For Reaping — — — -^ 09 oz o^ 

Total 

The Expenc? of an. ijtcri5 of 1 

fpwed Whi^atj is - - - \ 
To which muft b^ ad^^> for the' 

Year's Rent pif tbc^aIlo!w> 

Total' 04 10 00 

If I have reckoned the Expence of the drilled at 
the lowcft Price, to bring it to an even Sum ; I have 
aifo abated in the otb^ more than tiie whole £3q>ence 
of the drilled amounts unto. 

And thus the Expence of a drilled Crop of Wheat 
is but the Ninth Part of the Expence of a Crop fbwn 
in the cotrrnipn Manner. >^' 

'Tis alfe fome Advant^^, that lels Stock is tc 
quired where no Stpre-fheep are uled. 

[a) Cue Sh^if of the latter will yiddmore Wiieat than Two 
of the fcrmer of tqoal Diameter. 

II. 
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II. Of the differM Gotfdmfs ef a Crop. 

The Goodneis of a Crop confifts in the Quality of 
it, as well as the Quantity ; and Wheat being the mofl: 
ufeiul Grain^ a Crdp of this is better than a Crop of 
any other Corn^ and the ho'd Wheat has larger Ears 
(and a fuller Body) dian fow'd Wheat. We can have 
mwe of it, betaufe.the (ame Land will produce it 
every Year, and cren JLand, which, by the Old 
Hoibaiidry, would nolt be inadc to bear Wheat at 
afH : So that, in many Places, the NeW Hulbandry 
can raifc Ten Acres of Wheat for One that the OW 
can do ; becaofe where Land is poor, they fow but 
a Tenth Part df it with Wheat: 

Wc do not pretend, that we have always greater 
Crops, 6r fb great as fome fown Crops are, efpecially 
if Tbofe mcntion'd by Mr. Houghton be not miftaken. 

TJie greateft Produce I ever had from a fingte 
Yard in Length of a double Row, waa Eighteen 
Ounces: ThePartitioh of this being Si± Inches, and 
tte Interval Thirty I/iches, was, by Computation^ 
Tfcn Quarters (or Eighty Bnlhels) to an Acre. 

[ had alfo Twenty Ounces to a like Yard of i 
Third fucccflive Crop of Wheat •, but this being ^ 
treble Row, and the Partitions and Interval being 
TOider, and fuppofed to be in all Six Feet, w^ 
com^puted to Six Quarters to an Acre. And if thefe 
Hows had been better ordered than they were, and 
die Earth richer, aind more pulveriz'd, more Stalks 
Vjk>uld have tillered out, and more Ears would have 
attained their full Size, and have equaled the beft, 
which muft iiave made a much greater Crop than 
either of thefc were. 

But to compare the different Profit, we may pro- 
ceed thus : The Rent and Expence of a drill'd Acre 
being One Pound, and of a fow*d Acre Five Pounds 5 
One Qiiarterof Corn, produced by the driird, bears 
an equal Proportion in Profit to the One Pound, as 
Five Quarters, produced by the otber^ do to the Five 

S 3 Pounds. 
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Pounds. As fuppofe it be of Wheat, at Two Shil- 
lings and Six-pence a Bufhel, there is neither Gain 
nor tiOfs in the one nor the other Acre, though the 
former yield but One Quarter, and the other Five •, 
but if the drili'd Acre yield Two Quarters, and the 
fow'd Acre Four Quarters at the lame Price, the 
driird brings the Farmer One Pound clear Profit, and 
the fown, by its Four Quarters, brings the other One 
Pound Lofs. Likewife fuppofe the drilling Farmer 
to have his Five Pounds laid out on Five Acres, of 
Wheat, and the other to have his Five Pounds laid 
out on One dung'd Acre ; then let the Wheat they 
produce be at what Price it will, if the Five Acres 
have an equal Crop to the One Acre, the G^n or 
Lofs muft be equal : But when Wheat is cheap, as 
we fay it is when fold at Two and Six-pence a Buflie}, 
then if the Farmer, who follows the old Method, has 
Five Quarters on his Acre, he muft fell it all to pay 
his Rent and Expence ; but the other having Five 
Quarters on each of his Five Acres, the Crop of One 
of them will pay the Rent and Expence of all his 
Five Acres (a)j and he may keep the remaining 
Twenty Quarters, till he can fell them at Five Shil- 
lings a Bufhel, which amounts to Forty Pounds, 
ii^here^th he may be able to buy Four of his Five 
Acres at Twenty Years Purchafe, out of One Year's 
Crop, whilft the Farmer who purfucs the old Method, 
muft be content to have only his Labour for his 
Travel j or if lie pretends to keep his Wheat till he 
fells it at Five Shillings a Bufliel, he commonly runs 
in Debt to his Neighbours, and in Arrcar of his Rent; 
and if the Markets do not rife in time, or if his Crops 

(a) Or fuppofe a drillM Acre to produce no more than One 
Third of the fowM Acre's Crop, whofc Expence is Five times as 
mach as of the drill'd, 'tis much more profitable, becaufe a Third 
of Five Pounds is One Pound Thirteen and Four-pence ; and a 
Fifth of the Rent and Expence being only, One Pound, fuch 
drillMAcre pays the Owner Thirteen and Four-pence more Profit, 
than the other which brings a Crop treble tp the drilPd. 

fail 
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fail in the Interim, his Landlord feizes 6n his Stock, 
and then he knows not how it may be fold ; Adtions 
arc brought againft him j the Bailiffs and Attorneys 
pull him to Pieces ; and then he is undone (a). 
III. The Certainty of a Crop. 
The Certainty of a Crop is much to be regarded, 
it being better to be fecure of a moderate Crop, than 
to have but a mere Hazard of a great one. The 
Farmer who adheres to the old Method is often 
deceived in his Expcftation, when his . Crop at 
coming into Ear is very big, as well as when 'tis in 
Danger of being too little Gur hoeing Farmer is 
much lefs liable to the Hazard of either of thofe Ex- 
tremes-, for when his Wheat is big, *tis not apt to 
lodge or fall down, which Accident is ufually the 
utter Ruin of -the other -, he is free from the Caofcs 
which make the contrary Crop too little. 
. A very eflfe&ual Means to prevent the failing of a 
Crop of- Wheat, is to plow the pulveriz'd Earth for 
Seed early, and when *tis dry. The early Seafon alfb 
is more likely to be dry than the latter Seafon is; 

1 . The A(hocate for the old Method is commonly 
late in his fowing ; becaufe he carCt fallow his 
Ground early ^ for fear of killing the Conchy and 
other Grafs that maintains bis folding Sheep ^ which 

2. are fo necejfary to his Hufbandry : And when *tis 
fow^d late^ it muft not be fow*d dry^ for then the 

3. fVinter might kill the young Wheat. Neither can he 
iU that time plow dry^ and fow wet^ becaufe he corh^ 
monly fows under Furrdw ; that isj fows the Seed 
firfti and plows it in as fajl a^ *tis fown. If he 

/^.fows early (as he may if he will) in light. Land, he 
muft not fow dry^ for fear the Poppies and other 
Weeds fhould grow^ and devour bis Crop ; and if his 

5. Land beftrongj let it be fown early ^ wet or dry (tbo* 

. (a) Tho* only Five Acres and One Acre be pat, yet vie may 
imagine them Two hundred and Fifty, and Fifty lo epricti the 
one, ox break the other Farmerr' 

S 4 wet 
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* wet is worJi)s *iis apt togrow fifiale and bard by 
the Springs that bis Crop w ^'» Danger cf ftarvhg^ 
unlefs the Land be very ricb^ cr mueb dung*di aatd 

. then the JFinter and Spring proving kind^ it may not 
be in lefs Danger of being fo big as to fall down^ and 

6. be fpoifd. Another thing is^ that though he had no 

i other Impediment againjt plowii^ dry^ and fowneg 
ivetj *tis feldom that he has time to do it in \ for bo 
muft plow all his Ground^ which is Eight Furrows 

J. in Six Feet ; andy whilji it is wet^ muji tie ftiU with 
his Plough. When hefows under Furrow^ he fears 
to plow deep J leji he bury too much of his Seed \ and 

6. if he plows fballowj bis Crop lofes the Benefit of 
deep plowing^ which is very great. When he fows 

9. upn Furrow (that is after *tis phw^jl) he nu0 
barrow the Ground level to cover the Seed\ and that 
expofes the Wheat the more to the cold Windsy and 
fuffprs the Snow to be blown off it^ and the Water to 
lie longer on it ; all which are great Injuries to it. 
Our Hoeing Hufbandry is different in all of tlie 

fore- mentioned Particulars, 

1. We can plow the Two Furrows whereon the 
next Crop is to ftand, immediately after the preient 
Crop is off. 

2. We have no Ufe* of the Fold ^ becaufe our 
Ground has annually a Crop growing on it, and k 
mud: lie ftill a Year, if we would fold it, and that 
Crojp would be loft ; and all the Good the Fold 
could do to the Land, would be only to help to 
pulverize it for one fmgle Crop ; its Benefit not kft- 
ing to the Second Year. And fb we fhould be cer< 
tain of loling one Crop for the very uncertain Hopes 
of procuring one the enfuin^ Year by the Fold ; 
when 'tis manifeft by the adjoining Crops, that we 
can have a much better Crop every Year, without a 
Fold, or any other Manure. 

3. We cm ptaw dry, and drill wet, without any 
manner of Inconvenience. 

4- He 
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4. He fearathe Weeds will grow, and dcftroy his 
Crop : W€ hope they will grow, to the end wc may 
deftroy them (^). 

5. Wc do not Ibar to plant our Wheat early (fo 
that vwe plow dry), becaufe we can help the Hardnds 
or Staleneis of the Land by Hoeing. 

6. The Two Furrofws of every Ridge whereon ite 
Rows are to be drS^d, we plow dry; and if the 
Weather prove wet before thefe arc all finifti'd, we 
can plow the other Two "Furrows up to thenx, tmtil 
it be dry enough to return to our plowing the fiiHt 
Two FurrowK; aiid after fimfliing them, let dre 
Weather be wet or dry, we can plow the laft Two 
Farrows. We ean plow oar Two Furrows in the 
Foorth Bart dt the Time they can plow then: Eight, 
whiclvthey muft plow dry all of them, in every Six 
Feet; for they can*t plow part dry, and the reft 
when Vis wet, as we a^. 

7. We never pfkat oar Seed twdcr Furrow, but 
^place it yoSt at ^ Depth wfcidi we judge mdft pro- 
per ; and that is pretty fhallow, about Two Inches 
deep; and then there is no Danger of buryk^ it. 

S. We not only plow a deep Furrow, but alfo 
plow to the Depth of Two Furrows ; tfiat is, wfe 
treneh-plow where the Land will allow it {h) ; and 
we have the greateft Convenience imagmable for do- 
ing this, becaule there are Two of our Four Furrows 

(a) For, hdorc thejr grow, they cannot be killed ; but if the/ 
are all killed as foon as they appear, there wiil be no Danger of 
their exhauiling the I^uod, or re-ftocking it with tiidr Seed ; and 
^is our Fault if we drill more than wexam keefi clean ^m Weeds 
by the Horie-hoe, Hand-hoe, and Hands ; the Fird for the In- 
tervals, the Second for the Partitions, and the Thinl for the 
Rows: By the Two former, as fioon alter they appear as they 
can s but by the laft, when they are grow« 4ugh enough to be 
^nveniently taken hold of. • 

\h\ Very little of my Land will admit d^e Plough to ^ the 
Pcpth of Two common Fot rows without reaching the Chaise : 
Bat deq;> Land may be^afily iftius Ti«Bdi«plowed with great Ad- 
vant^e; andtv«iwhttAth«nss«niyihe 0eptiiofa&nj;lePar« 
y^Wt that may fometimes be advantageoofly plowed at twice* 
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always lying open ; and Two plow'd Furrows (that is, 
one plow'd under another) ar^ as much more advan- 
tageous for the nourifhing a Crop, as Two Buihels.of 
Oats are better than One for nourtihing an Hprie : Or 
if the Staple of the Land be too thin or fhallow, we 
can help it by raifing the Ridges prepared for the 
Rows the higher above the Level. 

9. We alfo raife an high Ridge in the Middle of 
each Interval above the Wheat before Winter, to pro- 
teft it from the cold Winds, an(| to prevent the Snow 
from being driven away by them. . And the Furrows 
or Trenches, from whence the Earth of thefe. Ridges 
is taken, ferve to drain off the Water from the 
Wheat, fo that, being drier, it muft be warmer 
thar, the harrowM Wheat, which has neither Furrows 
to keep it dry, nor Ridges to ihelter it.(<j), as every 
Row of ours has on both Sides of it* 
IV. ^be Condition in which the Land is left after a Crop, 

The different Condition the Land is left in after a 
Crop (b)i by the one and the other Hulbandry, is 

not 

(a) This is aMiftake; for the Ridges in the Middld of the 
Intervals do 'not always, nor often in thin fhallow Land lie high 
enough to make a Shelter to the Rows, they being higher: But 
when Wheat is drilled on the Level, *tis (helter'd by the Ridges 
raifed in the Intervals: But we never weed or hand-hoe Wheat 

-before the Spring. 

(h) If indifferent Land be well pulverized by the Plough for 
one whole Year, it will produce a good Crop ; But then^ if, in- 

. ftead of being fown, it be kept pulverized on for another Year 
without being exhauiled by any Vegetables, it will acquire from 
the Atmofphere an extraordinary great Degree of Fertility more 
than it had before fuch Second Yearns Pulveration and Unex- 
haullion. This being granted, which no Man of Experience can 

. deny, what Reafon can there be why fach a Number of Plants, 
competent for a profitable Crop, may not be maintained on it the 
Second Year, that may keep the Degree of their ExhaulHon in 
jEqui/ihrio y/ith. that Degree of Eerdlity, which'the fame Land 
had acquired at the End of the Firft Year of its Pulveration, die 

. lame Degree of Pulveration l>eiBg continued to it by Hoeiog ia 
the Second Year ? Or why may it not produce annual Crops al- 
way 8» if the idxa^EfuiUhriwn be cotttintially kept f Two u»anfwer- 

able 
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not lefs confiderable than the different Profit of the 

Crop. 

A Piece of Eleven Acres of a poor, thin, chalky 
Hill was fbwn with Barley in the' comnnon Manner, 
after a ho'd Crop of Wheat ; and produced full Five 
Quarters and an half to each Acre (reckoning the 
Ty the) ; which was- much more than any Land in all 
the Neighbourhood yielded the lame Year; tho* 
feme of it be fo rich, as that One Acre is worth Three 
Acres of this Land : And no Man living can re* 
member, that ever this produced above half luch a 
Crop before, even when the beft of the comnKsn 
Management has been beftow'd upon it. 

A Field, that is a fort of an Heath-ground, ufed to 
bring fuch poor Crops of Corn, that heretofore 
the Parlbn carried away a whole Crop of Oats fromi 
it, believing it had been only his Tythe. The beft 
Management that ever they did or coidd beftow upon 
it, was to let it reft Two or Three Years, and then 
fallow and dung ir, and fow it with Wheat, next to 
that with Barley and Cbver, and then let k rdt 
again ; but I cannot hear of any good Crop that it 
ever produced by this or any other of their Methods; 
'twas ftill reckoned fo poor, that nobody cared to 
rent it. They faid Dung and Labour were thrown away 
upon it ; then inimediately after Two ibwn Crops of 
black Oats had been taken o(F it, the laft of which 
was icarce worth the mowing, it was put Into the 

nble Reaibns may be given why this Equilibrium cannot be kept ia 
the random Sowing, as it may in the Hoeing Method ; inz. Firft, 
In the former, the Land is by the Number of Town Plants and 
Weeds much more (we may fuppofe at leafl five times more) ex«- 
haufted : And, Secondly, No Pulveration is continued to the Soi]» 
whilft the Crop is on it ; which is that Part of the Year wherein is 
the moft proper (if not the only proper) Seafon for pulverizing. 
Therefore, aIlo>ying, .that, in the random way, a Soil cannot, for 
want of Quantity of vegetable Food, continue to produce annual 
Crops without Manure, or perhaps with it ; yet that is no Reafon 
why it may not produce them in the Hoeing Culture duly per- 
formed. 

Hoeing 



i6S (y Differences between the Chap. XVII. 

Hbemg Management \ and whenThree ho'd Crops (a) 
had been taken from it, it was fown with Barley, and 
brought a very good Crop, much heutt than ever it 
was known to yrdd before ; and then a good Crop 
of ho*d Wheat ^deeded the Barley, and then it was 
ag^n (own with Barley, upon the Wheat-ftubble ; and 
l&at alio w^ better than the Barley it ufed to produce, i 
Now ail the Farmers of the Neighbourhood af- 
firm, that it is impoflible but that this muft be very 
rich Ground, becauie they have feen it produce Six 
,Crops in Six Years, wittout Dung or Fallow, and 
De^er one of them fail But, alas! tins different 
Reputation they giv^e to the Land, does not at all 
belong to \x,^ but to the diflbrent Sorts of Hufbancky; 
for the Natufic of it tannot be alter'd but by that, 
die Crops 4Deing aU carried oflf it, and nottung added 
M fupply the Subftance thofe Craps take from it^ 
except (vdud: Mr. Evelyn calls) the celcftial Influences ; 
and that thefe txt received by the Earth, in propor* 
tten to the Degrees of its Pmlvention. 

A Field was drlied with Barley after an hoM Crop ; 
ahd another adjoinnig to it on the lame Side of the fame 
poior Hill, arid cxadly the fame ibrt of Land^ was 
driird with Barley alfo^ Part of it after the fotrn Crop, 
the fame Day with the other ; there was cmly this 
Different in die SoiU that the former of thefe had 
no mariner of Corapoll: on it for ntitny Years before, 
arid the latter was dunged the Year before : Yet its' 
Crop was not near fo good as that which followed 
the hoM Crop (b) ; tho* the latter had twice the 
Plowing that the former had before drilling, and the fame 
Hoeings afterwards \ viz. Each was ho*d Thfee times. 

A Field of about Seventeen Acres was Summer- 
fallowed, and drilled with Wheat \ and with the Hoe- 
II^ brought a very good Crap (except Pa)t oF it, 

(«) Thcfc Thrw»lioM Crops wtte of Tomfcps %nA Potatoes. 
(^) This was a Whcatt Crbp, 4xrf often wdl koM. . 

which 
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whicK beii^g eaten by trdpafiing Sheep in the Winter, 
W4S foniewhati blighted) -, the Muba^lmas after thas: 
waft t»k&n off J the fame Field was drilled agwi witji 
Wheats upon the Stubbie^ of the Jfortner, and ho'd : 
Tbisi Second Crop was a good one, fcarce any in the 
Neighbourhood better, A Piece of Wheat adjoining 
to it, on the very lame fort of Land (except that 
this latter was always reckoned better, beinjo; thicjker 
in Mould above the Chalk), fown at the fame tiiTie 
on dung'd Fallows, and the Ground always dui^M 
once in Three Years; yet this Crop feird fo much, ^ 
to be judged, by fome Farmers, not to exceed the 
Tythe of the other: That the ho'd Field haS; iffi- 
ceiv'd no Dung or Manure for many Years paft, is 
becaufe it lies out of the Reach for carrying of Cart** 
Dung, and no Fold being kept on my Farm : But t 
cwnot lay, I think there was quite fo much Qddp 
betwixt tUs Second undung'd ho'd Crop and the 
fown ; yet this is certain, that the former is a good, 
and the kttcr a very bad Crop* 

I could ^ve many more Ir^ftances of the fame Ki^d» 
wh^« ho'd Crops and ibwn Crops have lucceeded 
bettd: after ho'd Crops than after fown Crcps^ and 
never yet have fccn the contrary ; and therefore am 
conyinced, that the Hoeing (a) (if it be duly per* 
formed) enriches the Soil more than Dung and Fair 
lows, and leaves the Land in a much better Condition 
for a iiicceeding Crop. The Reafon I take to be very 

[a) TUs is more efpecially meant of Fallows in the conunoii 
HaftMndry, and a moderate Quantity of common I>ungy or the 
Fold : And there may be fuch a poor Sand, or other barreailh 
Soily fo fttbjeft to ConSipation in the Winter, a^ to require Dang 
when j^anted with Wheat, there being no general Rule without 
Exceptions s and 'tis impoffible for me to know the Number of 
thefe Exceptions. Well it is for the Hoer, wbofc Land is of Ai^ll 
a^lundy that he can keep it in Heart without Dung by Hoeiiig ; 
for when he has no Fold, he plows his Ground with Oxen, and^ 
plants it mpftly with Wheat, the Straw whereof being for other 
Ufesj he can make but very liule Dung. 

obvious : 
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obvious : The artificial Pafture of Plants is liiade and 
increiafcd by Pulveration only, and nothing elfe there 
•is in our Power to enrich our Ground, but to pulve- 
rize it (a)^ and keep it from being exhaufted by Ve- 
getables. 

(«) Thefe Two are alt we have in cur Power; for pulverizing 
.indades an Expofure to the Atmofphere; without which, J think, 
St cannot be tedUced to Particles minute enough, or have their 
Superficies fo impregnated as to become a ter^le Pafture for 
Pliuts. The Experiment related by Mr. Evefyx of artificial Pul- 
▼eration^ feems to prove fuch an Expofure neceilary; as alfo the 
frequent turning (or inceitantly agitating) that fine Duft for a 
Year, before the btoen exhaufled Earth was made rich and' pro* 
lific: For, befides the Benefit of Palveration and Impregnation, 
Land is more enriched in proportion to the Time of Expofure, 
during which it is free from Exhauftion, and continuallv receiving 
^m the Atmofphere : Therefore frequent Turning and Expofure 
^e both contained in the Words pu/fverize, and not exhatjt ; and 
to comply with the latter, we fhould endeavour, that oar Land 
^msy be never' exhaufted by any other Plants than by diofe we 
would propagate^ and by no more of them neither, than what are 
neceftary for producing a reafonable Crop; which, upon full 
Trials will be found a very fmall Number in comparifon to thofe 
that are commonly fown ; and then, if the Supply from the At- 
mofphere by Help of the Pulveration exceeds the Exhauftion, the 
Land will become richer, tho^ conftant Crops are produced of the 
fame Species ; as in the Vineyards ; and the Soil of thefe v& fo 
much improved by a bare competent Exhauftion, and the ufual 
Palveration, that after producing good annual Crops without 
2>Qng, until Age has killed the Vines, they leasre the Soil b^er 
than they found it ; and better than contiguous Land of the fame 
Sort kept in arable Field-culture. 

By Pulveration are meant all the Benefits of it that accrue to 
the Pafture of Plants; and by Exhauftion, all the Injuries that 
can be done to that Pafture, except Burning. And as the Benefits 
of Pulveration vifibly continue for fevefral Years, fo do the In- 
juries of Eyhauftion ; which appear by the Ends of fome of my 
Hows that have been cleanfed of Weeds in their Partitions by the 
Hand-hoe, and the other Ends of the fame Rows not cleanfed ; 
the Difference is vifible in the Colour of the Wheat in the Third 
and Fourth following Crops, equally managed; and this is no 
more to be wondered at, than that Two unequal Sums, being 
equally increafed or diminiftied, fhould remain unequal, until an 
Addition to the lefifer, or a Subtradlion from the greater^ be made ; 
which, in cafe of the Soil, muft be either by a greater Pulveration, 
or a lefler Exhauftion. 'Tis by this that both Ends of thefe Rows 

in 
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getables (a). S'uperindu6tions of Earth are an Addi- 
tion of more Ground, or changing it, and are more 
properly purchaflng than cultivating. 

in time become equal : For tho^ Ten Plants that produce an 
Ounce of Wheat, infume more Pabulum than one Plant that pro- 
duces the fame Quantity (the Reafon for which is given in the 
Note on /. i zt .) ' y^^z Plant that produces Six or Seven Drams^ 
infumes lefs than one that produces an Ounce ; for a Plant which 
produces Six Drains of Wheat cannot be a poor one, and there- 
fore infumes no more Pabulum than in proportion to its Augment 
and Product. Thus the Soil of thofe £nds^ which/ by being 
doubly exhaufted by Weeds and Wheat-plants, was made poorefi^ 
gradually recovers an Equality with the. other Ends, by being for 
feveral Years lefs exhauHed than the other Ends are by larger 
Plants, whilft the Number of Plants, and the Pulveration of each, 
are equal. 

' To the Reafons already given there is another to be added^ 
why Horfe-ho'd Wheat exh^ufts the Soil lt^% than fown Crop^ 
where the Produd of Whe^t produc'd by each is equal : Which 
'Reafoir is,' thkt the former has much lefs Straw than the latter; 
as appears by the dijfferent Quantities of Grain that a Sheaf of 
each of equal Diameter yields ; one of the former yielding ge« 
nerally double to one of the latter ; for a Sheaf of the fown has 
not only more fmall Utider-ears, but alfo its bed Ears bear a left 
Proportion to their Straw than the other; for a Straw of fown 
Wheat Six Feet high, I have found to have an Ear 6ut of half 
the Size of an Ear of drillM Wheat on a Stalk Five Feet higb» 
having meafiired both of them Handing in the Field, and rubb'd 
out tile Grain of them. This DiiFerence I impute to the different 
Supply of Nourifhment at the time when the Ears are forming. 

Thus the fown Crop exhaufb a Soil much more by its greater 
Quantity of Straw. 

And this is one Reafon why annual Crops of fown Wheat can- 
not fucceed as Crops of Horfe-ho*d Wheat do. There muil be 
Dang and Fallow to repair the Exhaullion of the fown ; neither 
of which are neceifary for Crops of the Horfe-ho'd. 

(a) It may be alked^ How 'tis poffible that Eight Hoeings^ 
whicJi are bot equal, in Labour, to Two plain Plowings, ihould 
fo much exceed Three plain Plowings, as to procure as good or 
a better Crop without Manure, than the common Three Plow* 
logs can do with Manure, and enrich the Land alfo. 
' The Anfwer is. That each Hoeing of the Five or Six being 
done to the Wheat-plants, though it does not clean plow the 
.whole Interval underneath, yet it changeth the whole external 
Superficies (or Surface) thereof, whereby it becomes impregnate 

by 
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^heir One Ttarh fillag^^ ivbich is hut TtoaPiarvingS 
before Seed-time^ comm^nfy makes but lilih Du^^ md 
that which it does make^ has but ajhori time to lie exfufed 
far Impregnation \ and after the Wheat is fown^ tbe 
Land lies unmoved for near fwehe Months^ aU the 
Hjohile gradually lofing its Pafture^ by fubfiding^ and 
bf being continually exbaufied in feeding a treble Stack 
of fVbeat'pkmts ^ and a Stock of fFeeds^ tubicb are 
fometimes a greater Stock. This puts the Advocates 
for tbe old Method upon a Neceffity of uftng of Dung^ 
which isy at befty but a Succedaneum of tbe Hoe ; 
for it depends chiefs on tbe JVeatber^ and other Acci- 
dent s^ whether it may prove fufficient by Fermentation 
t^ pulverize in the Springs orno: ^d it is a^efkien 
whether it will equal Two additional (a) Hoeings^ or 
but one % tio^\ as 1 have compiled it^ one Dunffng 
€ofrs the Price of One hundred Hoeings. 

When they have done all they can» the Paftufe 
they raife, is generally too little for the Scdck that 
is tp be maintained upon it, and much the greateft 
Part of the Wheat plants are ftarvcd; for froaa 
Twenty Gallons of Seed they fow on an Acre, they 
receive commonly no more than T^wentf Beftds (b) 
.of Wheat in their Crop, which is but an Increafe cf 
Kght Grains for one : Now, confidering how many 
Grains there are in one good £ar» and bow mtty Eara 

by the nitroas Air, as much as if it were all cloaa pknr^-al tbe 
time of every Hoeing^ and che-Weedsr are as^ muck ftifiechj or 
fttiEocated. 

(a) Additionaly becaufe there mail firft fae fevend MottiAgtf to 
make our treble Row t\^ to an undtmged Si3[^fose Ridgt of 
fawn Wheat. 

(iy And they have oftener lefs than Sixteen Bu(bd» ^ awi^iil dMB 
Harveft 1735,- a fubilantial experienced Farmer had no more tiiaii 
.Fojifi Buiheb of Wheat to an Acre throughout a/Ftekl of Forty 
Acres, being robbed by Foppie»» and I luLve knowti aCrop thitt 
h«&.amoiint»i to no more than Two Bnihels to an Acs^^and ibme 
Crops lefs, tho* dunged and fallowed 3 fo that» taking the coo- 
sum- ibwn Crops of Wheat one with another^ they are thofught 
aot ta amount to ^teea fiuflieis to an Acr^ conmimbt$ anmt, 

on 



on otie Planty ^s^e find, that there is not OAe t^lanc 
in Ten that lives till Harvcft, even when there has 
not been FrcA in the Winter fufficient to kill any of 
them ; or if we count the Number of Plants that 
come up on a Certain Meafure of Ground, ahd count 
them agaih in the Spring, and likewife at Harveft^ 
we fhall be fatisfied, that moft or all of the Plants 
that are miffing, could die by no other Accident than 
want of Nourilhment 

They arc obliged to fbw this great Quantity of 
Seed, to the emi that the Wheat, by the great 
Number of Plants, may be the better able to contend 
with the Weeds i tod yet^, too often, at Harveft, we 
fee a great Crop of Weeds^ and Very little Wheat 
among them. Therefore this Pafture, being inftiffident 
to maintain the prefent Crop, without ftarvinff the 
greateft Part of its Plants, is likely to be lels able t6 
maintain a fubiequent Crop^ thaa tkat PiAmt which 
is not fo much exhaufted* 

When their Crop of Wheat is unch lefi diata ours^ 
their Vacancies^ if computed all togiiKher^ may be 
greater than thofe of our Partitions aod Intervals ; 
theirs, by being irregular^ ferve chiefly fblr the Pro- 
tection of Weeds j for they cannot be plow'd out> 
without deftroying the Corn^ any more than Cannons 
firing at a Breach, whereon both Sides are cohtenditig^ 
can kill Enemies, and not Friends* 

Their Plants ftand on the Ground In a confufed 
manner, like a Rabble ; ours like a difciplin'd Army : 
We make the moft of our Ground ; for we can, if 
we pleafe, cleanfe the Partitions with a Hand-hoe (i) j 
and for the reft, if the Soil be deep enough to be 
driird on the Level (c)^ in treble Rows^ the Par- 

(b) Of all annual Weeds. 

[cl This is pnly put as a Suppofition ; for I hiLVC for thefe 
feveral Years left off drilling on the Level, and do advife agaiufl 
it; becaufe altho* Mould Ihoald not be *vt^ anting for the Partitions 
in deep rich Land, yet it is much more difHcult to hoe on the 
Level than on Bidges. 

T ' titions 
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tUions at Six Inches (d)^ the Intenrali Five Feet ; 
Five Parts in Six of the whole Field maybe pulvc- 
rizM every Year^ and at proper times all round the 
Year. 

The Partitions being one Sixth-part for the Crop 
to ftand on, and to be nourifhed in the Winter, one 
CKher Sixth-part being well pulverized, may be fuffi- 
cient to nourifh it from thence till Harveft (e) ; the 
Reminder, being Two- thirds of the Whole, maybe 
kept unexhaufted, the One-third for one Year, and 
the other Third of it Two Years ; all kept ppen for 
the Reception of the Benefits defcctiding from above, 
during fo long a time ; whilft the fowed Land is 
(but againlt them every Summer, except the little 
time in which it is fallowed, once ui Three Years, 
and a little, perhaps, whilft they plow* it for Barley 
an the Winter, which is i Seafon fcldom proper for 
pulverizif^ the Groun(). 

Their Land mufl have been exhaufted as well by 
thofe fupemumerary Plants of Wheat, while they 
lived, 9s by thoie that remain for the Crop, and by 
the Weeds, Our Land nnift be much le(s exhaufted, 
when it has never above oneThtrd-part of the Wheat- 
plants to nourifh that they have, and getm'ally no 
Weeds ; i^ that our ho*d Land having much more 
vegetable Pafture made, and continually renewed, 
to fo much a lefs Stock of Plants (/>, mufl; needs be 

(d) But when it is drilled opon Ridges, the Proportion is lefs, 
by how much the Partitions, being thicker in Mouid, contain 
more than a Sixlh-part of the whole Six Feet of Earth, and the 
Proportion of unexhaufted Earth will be altered likewife ; and I 
only mention thefe Diftances to avoid Frad^ions. 

{e) This may be done, tho' the Roots of a competent Number 
of Plants run through the Whole, in the manner herein before 
explained. 

(f) Therefore, whenever a Soil receives more Supplies of fine 
Earth from the Atmofphere» than is exhaufted by all the Plants 
that grow in the Soil, it becomes rkher ; but if the contrary, 
then it becomes poorer. 
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left, by^ every Croj), in a mlich better Condition than 
theirs is left in by any one of their fown CropSj 
altho* oar Crops ot Corrt At Hatveft be better than 
theirs (g). ^ 

They objeA agaihrt: tis^ iaying^ That fometimes 
the Hoeing makes Wheat too ftroiig and grofs^ 
whereby it becomes the more liable to the Blacks (or 
Blight of Infefts) : But this is the Fault of the Hoer ; 
for he may choofe whether he will make it too ftrong, 
becaufe he may i^pply his Hdclngs at proper times 
only, and apportion the Nourifhment to the Number 
and Bulk or his Plants. However, by this Objedion 
they allow, that the Hoe can give Nourifhment 
enough, and therefore they cannot maintain, that there 
is a Neceffity of Dung (h) in the Hoeing-Hulbandry ; 

and 

ig) On an undung^d low. Six-feet ftidge, ive have Three Row^ 
Eight Inches afunder, all which being equal, during the Winter, 
but each df the Two outfide Rows atHarveft producing Tea 
times as rnuch Wheat as the middle Row doth, all Three together 
produce a Quantity equal to One-and-twenty of this middle Rowu 
Now^ fuppoiing the Roots o£ this Row not to reach through the 
outAde RowSy fo as to ireceive any Benefit from the ho'd Inter^ 
vals, then this Row might only be equal to one of Nine Rdws^ 
tvhich ihould have been drilled Eight Inches afunder on this 
Ridge, and then our Three would only be equal to Twenty-one 
of fuch Nine kows. But fince it can be demonftrated^ that the 
R(>ots of our middle Row do p^ifs through both the oatfideRows 
far into the ho*d Intervals, we may well fuppoffe it to beat leaft 
double to what it would have been, if it had lio Benefit from the 
tloexngy and then our Three will be equal to Forty-two of fuch 
Nine unho'd Rows. Thui our Crop is Thirty:three in Forty- 
two (or almoft Four Parts in Five) increafed by the Hoeihg ; for 
though many Fields of Wheat have been drilled all over in 
Rows Eight Inchcis afunder^ it never h^ts been judged in Twenty 
Years Experience^ that a Crop fo planted, though not ho'd^ was^ 
by its Evennefs and Regularity^ lefs> ceteris paribus, than a Crop 
fown at random^. 

{b) As for the Quantity of vegetable Matter of Dung, when 
reduced to Earth by Putrefaction, it is very inconfiderable, and, 
of miiny fbrts of Manure^ next to nothing. 

The almoft only Ufe of all Manure is the fame as of Tillage » 
vift^ the Pulveration it makes by Fermentatioiv ^^ Tillage doth 

T a by 
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and that, if our Crops of Wheat fhould happen to 
fufFer, by being too ftrong, our Lofs will be lefs 
than theirs, when that is too ftrong, fince it will coft 
them Nine tiriles our Expence to make it fo. 

A Second Objeftion is,That as Hoeing makes poor 
Land become rich enough to bear good Crops of 
Wheat for feveral Years fucceflively, the fame muft 
needs make very good I^and become too rich for 
Wheat. I anfwcr. That if poffibly it fliould fo hap- 
pen, there are Two Remedies to be ufed in fuch a 
Cafe 5 the one is to plant it with Beans, or fome 
other Vegetables, which cannot be over-nouriflied, 
as Turneps, Carrots, Cabbages, and fuch-like, which 
are excellent Food for fatting of Cattle ; or elfe they 
may make ufe of the other infallible Remedy, when 
that rich Land, by producing Crops every Year in 
the Hoeing^Hufbandry, is grown too vigorous and 
refty, they may foqp take down its Mettle, by fow- 
ing it a few Years in their old Hufbandry, which will 
fill it again with a new Stock of Weeds, that will 
fuck it out of Heart, and exhauft more of its Vigour, 
than the Dung (i)y that helps to produce them, can 
rcftore. 

There is a Third Objcdtion, and that is. That the 
Benefit of fome Ground is loft where the Hoe-plough 
turns at each End of the Lands : But this cannot be 
inuch, if any. Damage ; becaufe about Four-fquare 

by Aurition or Contufidn ; and with thefe DifFerences, that Dang» 
which is the moft common Manure, is apt to increafe Weeds, as 
.Tillage (of which Hoeing is chief) deftroys them, and Manure 
is fcanty in moft Places, but Tillage may be had every -where. 
Another Difference is, the vaft Difproportion of the Price of Ma- 
nure, and that of Tillage. 

Note, As we have no way to enrich the Soil, but by Pulvera- 
tion of Manure, or of Inftruments, or of both ; fo Nature has 
ordaln'd, that the Soil fhall be exhaufted by nothing, but by the 
Roots of Plants. 

(/J Dung made of the Straw of fown Corn generally abounds 
with the Seed of Weeds. 

^' > " Perch 
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Perch to a Statute Acre is fufEcicnt for this Purpofe i 
and that, at the Rate of Ten Shillings Rcnt^ comes 
to but Three-pencBy the' this varies, according as the 
Piece is longer or (horter ; and fuppofing the moft 
to be Eight Perch, that is but Six-pence per Acre ; 
and that is not loft neither; for whether it be of 
natural or artificial Grafs, the Hoc-plough, in turn* 
ing on it, will fcratch it, and leave fotoe Earth on 
it, which will enrich it fo much, that it may be worth 
its Rent for Baiting of Horfes or Oxen upon it. And 
befides, thefeEnds are- commonly near Quick-hedges 
or Trees, which do fo ojhauft it, that when no Cattle 
come there to manure itj 'tis not worth the Labour 
of plowing it. 

C H A P. XVIII. 

Of Ploughs. 

BY what means Ploughs and Tillage itfelf came 
at'firft to be invented, is uncertain; therefore 
we are at Liberty to guefs : And it feems moft proba- 
ble, that it was, like moft other Inventions, found 
out by Accident, and that the firft Tillers, or Flowers, 
of the Ground, were Hogs : Men in thole Days, 
having fufficient Leifure for Speculation, obfcrv*d, 
that when any fort of Seed happened to fall on a 
Spot of Ground well routed up by the Swine (which 
Inftindt had inftruAed to dig in Search of their FoodX 
it grew and prospered much better than in the whole 
unbroken Turf. This Obfervation muft naturally in- 
duce rational Creatures to the Contrivance of fome 
Inftrument, ^hich might imitate, if not excel Brutes 
in this Operation of breaking and dividing the Sur» 
face of me Earth, in order to increafe and^ better its 
Produft. 

T 3 That 
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That fpme fuch Accident gave Men the Firft Hinta 
of original Agriculture^ may be inferred from the 
very httle (or no) Probability of its being invented 
originally upon Arguments which might convince 
the Underftanding (by juft Conclufions from Ideas of 
the Earth and Vegetation) of any reafonable Grounds 
to hope, that the Effedt of increafing the£arth'$ 
Produce ftiould follow the Caufe of Till^g^e % or, 
in other Words, Why it (hpuld produce more when 
tilled, than when untilled, Therefore it is very un- 
likely, that Men ftiould begin to take Pains to till the 
Land without any fort of Reafon why they did it. 
And nq fuch. Reafon could they have before the In- 
vention, as they had afterwards : For when they ac- 
cidentally faw that Effeft follow that C^ufe, then 
tH^y were well-convinced it did fo. But tho' this 
Argument, viz. Tillage increafes the Produft of the 
Earth, becaiifeit does, has been fufficient to continue 
the Praftice of Tillage ever fince ; yet it is impoflible 
for the Inventors to have had this Argument before 
the Invention, in cafe it had been invented by Men, 
md not fortuitoufly difcover'd, 

Had there ever been extant any other or better 
Arguments, whereon this Praftice, fo ufefql to Man- 
kind, . was founded ; fure, fome pf all the great and 
learned Authors, who have w^ritten on this Subjeft, 
would have mention -d them. Philpfophers, Orators, 
and Poets, have treated of it in the fame. Theory by 
which it w4s firft difcQver'd* and by no other ; viz. 
Land produces more when tilled ; and fpme fecm tQ 
fay, the more it is tilled, the more it produees. I| 
does, becaufe it does ; not a Word of the Pafture of 
Plants, or any thing like it. Sq that all the anticnt 
Script or^s de re rufiicci have done, was qnly to keep 
that Theory in the fame Degree pf PerfeAion in 
which the firft Difcoverers received it. 

The briftled Animals broke up the Ground, be-f 
payfe they ufcd to find their Food there b^ dig^ng ; 
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Men. till JC) becaufe they find TiUfl^c procures theia 
better Food than Acorns. 

The Heafbns are the fanfie for one and the other. 
Thcfe Writers, afham'd to acknowlege fo noble a 
Difcovcry to be owing to fo mean a Foundation, 
make no mention of the true Teachers, but attribute, 
the Invention to Ceres^ a Goddefs of their own make- 
ing ; Ihe, as they pretend, firft taught the Art of 
Tillage. With this Fable they were fo well pleafed, 
that they never attempted to improve that. Art, left 
tliey. fhould derogate from the Divinity of Ceres^ in 
fupppfing her Invention imperfcft. 

With what Inftrument Men 6rfl: tilled the Ground, 
we don't know exactly; but there niay be Rcafons 
to believe it. was with the Spade, .and probably a 
wooden one, and very rough. 

For whilft People. Jiv'd on Acorns, there was no 
Ufe of the Smith; fuchFood required no Knives, for 
catir^ it, nor was it wordi while to ..make Swords to 
fight for it 5 and without Iron the Spade could not 
be well hewn, or fliap'd ; but if it. had* been fuch as 
it is at prefent, there never was any thing comparable 
to it, for the true Ufe of Tillage. Yet the Spadc^ 
could not make that Expedition, . which' was neceffary. 
when Tillage became general in the Fields ; and 
therefore in time the Spade came wholly to be appro- 
priate to the ' moft perfeft Sort of Tillage in the 
Garden. Then the Ploggh fupplyM the Place :of 
the Spade in the Field ; and tho' it could not (fuch as^ 
^ it was) till the Land near fo well, yet it could till Ten 
rimes more of it,, and with jefs human Labour. . 

Why they did not improve the Plough, fo that it 
might -alfo till as well as the Spade, feems owing to 
their Primitive Theory, which gave no Mathematical 
Reafon to fhew wherein the true Method of 1 illagc 
did confift ; viz. in dividing the Earth into many 
parts, to increafe its internal Superficies, which is the 
Failure of Plants. 

T4 The 
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' The Difference betwixtthe Operation of the Spade^ 
and that of the common Plough, is only this ; that 
the former commonly divides the Soil into finaller 
Pieces, arid goes deeper. 

How eafy and natural it is to contrive a Plough 
that may equal the Spade, if not exceed it, in going 
deeper, and cutting the Soil into fmaller Pieces, than 
the Spade commonly does, I leave to the Judgment 
of thofe who have feen the Four-coulter'd Plough. 

The Plough dcfcribM by Firgil had no Coulter ; 
neither do I remember to have feen any Coulter in 
Ilaly^ or the South of France ; and, as I have been 
informed, the Ploughs in Greece^, and all the Eaft^ 
are of much the feme Fafliion : Neither is it pradti- 
cable to ufe a Coulter in fuch a Plough ; becaufe the 
Share docs not cut the Bottom of the Furrow hori- 
zontally, but obliquely ; in going one way, it turns 
off the Furrow to the right Hand ; but in coming 
back, it turns it to the LeftC^^. Therefore, if it 
had a Coulter, it muft have been on the wrong Side 
?very other Furrow : And befides, as the Handle 
(for it has but one) always holds the Plough towards 
one Side, with the Bottom of the Share towards the 
unp)ow*d Land, it ivould caufe the Coulter to go 
much too low when it went on the Furrow-fide, and 
it would not touch the Ground, when it went on the 
Land-fidct 

*Tis a grqit Miftake in thofe who fay Firgil*s 
Plough had Two Earth-boards ; for it had none at 
all ', but the Share itfelf always going obliquely, ferved 
inftead of an Earth-board *, and the Two Ears, which 
were the Corner^ of a Piece of Wood lying under 

[a) Note^ This Eaflim Plough always goes forward, and re-, 
turns back in the ikme Furrow, making only one Land of 4 
whple Field : T)ioi|gh it turns its one Furrow towards the Right, 
4nd the other (ow|irMS the Left of the Holder; yet every Furrow 
is turned towards the (kme Point of ^he Qompafs, as whe^ we 
plow wiA a Turn-wrift Plpugh, 

the' 
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the Share, did the Office of Ground-wrefts : This 
Faihion continues to this Day in thofe Countries, and* 
in Languedoc. 

This fort of Plough performs tolerably when 
Ground is fine, and makes a (hift to break up light 
Land ; and I could never find any other Land there j 
I am fure none comparable to ours ibv Strength : And 
it would be next to impoflfible, to break up fOch as- 
we ill England, call ftrong Land with it. 

I do not find, that the Arable Lands about i2^i9ii? 
are evef fufiered to lie ftill long enough td come to a 
Turf ; but I have obferv*d in the low rich Lands in 
the Calabria* s^ fubjeft to the Invafions of the T$(rks^ 
that there is Turf, and that thefe Ploughs go over 
the Land Two or Three times before the Turf of it 
16 all broken, tho* the Soil be a 'very mellow Sort 
of Garden-mould. Having no Coulters to cut it, 
they break and tear the Turf into little Pieces. This* 
was done in the Month of November ; and had I not' 
feen Men and Oxen at the Work, or had there been 
Oaks in the Place, I ihould rather have thought that 
Tillage performed by a Race of the firft Teachers of 
it, in muzzling Acorns, than by Ploughs. However, 
the Mould being naturally very mellow, when the 
Turf is broken with (hallow Plowing, they can [dow * 
deeper afterwards. 

The Englijb Ploughs are very different from the 
Jlafiern^ as in general the Soil is. 

Thefe, when well made, cut oflT the Furrow at 
the Bottom horizontally; and therefore, it being 
as thick on the Land-fide, a$ on the Furrow*fide, 
the Plough cannot' break it off from the whole Land, 
at fuch a Thicknefs (being Six times greater than the 
Eaftern Ploughs have to break off^), and muft of Ne- 
cefiity have a Coulter to cut it off: By this means 
the Furrow is tum'd perfeftly whole, and no Part of 
tiie Turf of it broken ; ^d if it lie long without 
Ifiew turning, the Grafs from the Edges will fpr^> 

and 
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and form a new Turf (or Swcrd) on the other Side, 
which was the Bottom of the Furrow before turning, 
but is now become the Surface of ' the Earth, and 
may foon becoime greener with Grafs than before 
Flowing ; and <^ten the very Roots fend up new 
l^eads to help ftock the reverfed Furrow, the for- 
mer Heads being converted into Roots, ib that it is. 
doubly cloathed and braced on both Sides, or, as 
it were, kay'd together, firm and folid, almolt as a 
Plank; •„ it ra^y be drawn from pne Side of a Field 
Uy the other without breaking, and might pofliUy 
be made gfe of, inftead of VirgiV^ Crates Vtmima^ 
for harrowir^ or finoothing of fine-tiird Ground,; 
but not without much Time, Labour, and Difficulty, 
can it be jmade fych itfelf. 

If you, plow whole ftrong tyrfy Furrows crois-'ways, 
a3 Virpl directs, and as it is too commonly praAiied, 
the Coulter cannot eafily cut them, becauie, being 
loofe iiindtmeath, they do not make a fuffident Re- 
fiftaoce or Preflure againft its Edge, but move before 
it* and ibare apt to be drawn and driven up into 
Heap}, wi(h their Surfaces lying all manner of Ways, 
andfituate in all manner of Pditures : So the Turf, 
which is Jiot turned, continuing in the open Air, 
grows on, and with its vigorous Roots holds the 
Earth faft together, and will not fufier the necefiary 
Divifion to be made, which would be, if the Turf 
were rotten, and which is the End of all TiU^c, 
fttz. to increafe the Pafture of Plants* 

Next, fome have vaft heavy Drags, with great long 
Iron Tines in them ; and tho' theie huge broken 
Pieces of Furrows, being loofer than before, reqiure 
keener Edges to cut them -, yet thcfe Drag-:tines have 
no Edge at all, but afe as blunt as the Furrows they 
ihould cut. Thefe Drags draw them Sometimes into 
larger Heaps^ leaving the under Straium bare betwixt 
them, only ihaking off fbmie of theirMould in tuoi^ 
blin^ them about, and fcratchiiig their Suifaoes, 

without 
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without reducing them to a moderate Finenefs, until 
this ill-twroken Land has for above a Ycar^ and 
ibmetimes longer, entertained Bloughs, Gattie, and 
Men, with a frequent laborious Exefcife, for which 
they .are obliged to the one Couker. 

If the Soil be fliallow, it may be brokea up with a 
narraw Furrow, which will the fooner be brought 
in Tilth ; but if it be a deep Soil, the Furrows muft 
be proportionably large, or elfe a Part of the goodl 
Mould muft be left under unmovied, and fo loft ; for 
a narrow Furrow. cannot be plowed deep, becauie 
the Plough will continually (lip out from the HsoA 
Land toward the- Right-hand, unlofs the rifmgFtti^ 
row be of fufficicnt Weight to prefs .the Plough to^ 
wards, the Left, and keep it in its Work : iThc deeper 
vou plow, the .greater Weight . is required to prefi 
It I fo -fhat the deeper your Land is, thcwocie (or>into 
the larger Furrowsrj muft it be broken lup with^n6 
Coulter, infomuch that, if the.Land.bc Jtrong (a9 
moft deep Ground in England is), it /is a Work of 
fome Years to conquer it, after it has been refted. 
And often it happen^, that the excelBve Charge of 
this TiUage reduces the Profit of rich Land below 
that of poor. 

This gives an Opportunity lo deceitful Servants, • 
of impofiog Upon their ignorant Mafters. They 
plow iuch deep Land with a fmall ffaillow Funsow, 
to the cyid the Turf and Furrows may be hrokenyand 
inade fine the foon^ \ pretending they will plow it 
dpeper the next time (which is called Stirring), which 
thefe Kogues know very well cannot be done, and 
intend no more than that the Plough coming the 
eafier after the Horfes, thieir Coats may (hine the 
better ; and tho* there be no Crop at Harveft, they 
muft hav^ Four Meals a Day all the Year, and extra- 
vagant Wages at Mcbaelmas^ or at any time of the 
year^ when they d^iqk fit to mUbehave thrmfelves. 

Thii 
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This fort of Land miift not be ftirred, /• e. plowed 
the Second time in wet Weather 5 for that will caufe 
the Grafs and Weeds to multiply, belides the tread- 
ing the Ground into hard Dabs, &?r. And, in dry 
Weather, the Plough will never enter any deeper 
than it went the firft time ; the Refiftance below be- 
ing {0 much more than the Preflure above, the Plough 
will rife up continually ; or, if it goes deep enough 
for the Weight of Earth to keep it down, another 
Inconvenience will follow, which is that mentioned 
by Colufnella^ Page 47 . ^oi omnis bumus^ quamvis 
lefiffimaj tamen inferior em partem jejuniorem habet^ 
eamque attrabtmt excitata majores gleba% quo evenity 
«/ infacundior materia mifta pinguiori fegetem minus 
Mberem reddat. The vulgar Englijb Phrafc is. It 
j^auks up from below the Staple. Hence the trea- 
cherous Plowmran is fecure of an eafy Summer'sWork, 
if be can periuade his Mafter to fuffer him to fallow 
theGrourd mth a Aallow Furrow, 
. Another way to conquer a ftrongTurf is, to plow 
it firft with a Breaft-plough, very thin ; and, when the 
§werd is rotten, then plow it at the proper Depth : 
But. this Method is (befides the extraordinary Cli^rge 
of it) liable to other great Misfortunes. If the Turf 
be pared up in' Winter, or early in the Spring, it is a 
Chance but the Rains caufe it to grow uronger than 
before^ inftead of its^ Rotting. 

And if it be pared later, tho* drv Weather do fol- 
low, and continue long enough to kill the Turf, yet 
tius lofes time ; the Seafbn of Plowing is retarded ; 
for all the Staple ftill remains untill*d ; and, before 
that can be well done, the Year is too far fpcnt for 
lowing it with Wheat, which is the moft proper 
Grain for fuch ftrong Land (a) ; and few will hare 
Patience to wait, and plow on till another Wheat- feed 

ft 

(iz) Befides, moil .ftrong Land has Stones in it, which will not 
admit the Ufe of the Bread-plough, 

time* 
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time. The dry Weather alfo, which in Summer 
kills the Swerd, renders the Plowing obnoxious to 
moft or all the Evils afore-mcntion'd. . 

A Farmer inquires concerning the Four-coultcr 
Plough^ as in the following Dialogue. 

Farm, fFha^ muft we do then ? Muji we have re-^ 
cmirfe to the Spade for breaking up our ricb^ ftrong^ 
Jwirdy Land ? 

'Refp. If you can procure Men to dig it faithfully 
in Pieces, not above Two Inches and an half thick, 
at the Price of about Eight Shillings per Acre, it 
would do very well, and ardfwer all the Ends of Till- 
age ; but, tho' you bargmn with them to dig it at 
that Size for Three Pounds per Acre, you will find, 
upon Examination, mod of the Pieces or Spits, 
which are dug out of your Sight, to be of twice 
that Thicknels. And no great (^antides can be this 
way managed, altho* the Price of" Corn Ihould anfwer 
liich an extravagant Expence. 

Farm. Since it is fo difficult to bring our ftrong 
Land into Tiltb, after it has refted, that it cannot 
he fpeedily done by a Plough without a Coulter y or by 
we with a Coulter y in wet Weather or dry^ nor with 
a Breaft'ploughy without a certain Expence y and an un^ 
certain SuccefSy the Spade is too chargeable a Tillage fyr 
the Field : It feems to mCy upon the Whoky that we are 
Jjofers by this inaratac gratia terras, unlefs we could con- 
trrvefome other Method of reducing it fooner, and with 
lefs Char gey into Tilth -, for lobfervcy that^ when we 
fow it upon the Backy the Corn and Grafs (or Coucb)^ 
coming both together y exbauft the Ground fo muchy that 
by that time we can {which is about Three Tears) re-' 
duce the great Lumps to a tolerable Finenefs^ it grows 
full of Grafs and fFeeds (which we call Foul )y af^lofes 
that Fertility we expeSled it fboidd acquire by^ Refix ^^^ 
^ " ' comingy 
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tming^ in oar Terms ^ both otif of TiUby and out of 
Heart. 

Refp. If you know all this to be tfuc, and that Ifnth- 
out a Coulter you cannot break it up at all ; and that 
^\Kk one €ouker you cannot any way cut the Furrow 
fmall enough, or lefs than Ten Inches broad 5 why 
do not you cut it with Four Coulters, which wiU 
tcdikre the fame Furrow into Four equal Farts, of 
Two Inches and an half each in Breadthi and of the 
Depth of the Staple, tho* that fliould be TWo Spit, 
or Sixteen Inches deep ? 

Farm. How can that be done? 

Rejp. Every jot ' as cafily as with one Couher t 
For, before the Furrow is raised by the Share, it lies 
faft, and niakes a fufficient Refiftance equally againft 
the Edges of al! the Coulters ; tho', after it be raised 
and loofe, it yields and recedes* every way, except 
downwards ; fo that it cannot be cut by any Edge, 
but fuch as attacks it perpendicularly from above, as 
that <rf the Spade does. 

Farm. This feems to me reafonable\ andy having 
very lately heard talk of this Plougby I would gladly 
know more of it. 

Re/p. The Furrow, being cut into Four Farts^ has 
rtot only Four times the Superficies on the Eight SidesS 
Which it would have had on Two Sides ; but it is 
jiMb niore divided crofs-ways; viz. The Ground^ 
wreft preffes and breaks the lower (or Right-hknd) 
Quarter ; the otherThree Quarters, in rifing and com* 
.ing over the Earth-board, muft make a crooked Line 
atout a Fourth longer than the ft rait one they made 
liefore moved 5 therefore theirThinnefs hot being abid 
to hoW them together,' they are broken into -maiiy 
rft6rfe "Pieces-, for want of Tenacity to extend to a 
longer Line, contrary to a whole Furrow,, whole 
great Breadth enables it to ftretch and extend from a- 
flibroer.^ a longer Line, without breaking>^ andj; as it 
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is tnrn'd ofF, the Parts are drawn together again hf 
the Spring of the Turf or Swerd (a)^ and fo remaifi 
whole after Plowing. Thus the Four-coulter'd Plow 
can divide the Soil into above Twenty times more 
Parts than the common Plough v and fon^etimes, 
when the Earth is of a right Tem|)er betwixt wet and 
dry, the Earth-boatd, in turning the Furrows oflPi 
^1^ break them into Duft, having more Superficies 
than is made by Four common Plbwings $ and it is 
impollible there (hould be any large Pieces amqn^ it. 
Now, what a prodigious Advantage muft the In* 
fluences of the Atmfofphere have upon thefe fmall 
Parts, for making a further Divifion of them ! Froft, 
Water^ Drought, and nitrous Air, eafily penetrate to 
their very Centres, which cannot ih the lai^eft of 
them be more than one Inch and a Quarter diftant 
from their Superficies. This Advantage, with a few 
fubfequent common Plowings, performed in proper 
Seafons, reiblves the Earth almoft ail to a Powder. The 
Swerd, fome being immers'd or bury'd and mix*d 
among lo great a Proportion of Mould, is foon rot- 
ten and loft; fome of the Swerd lying loofea-top, 
the Earth prcfendy drops out of it 5 and then the 
Roots are dried up, and die. Thus is the whole 
Staple of the Gtound brought into perfeft Tilth in 

{a) A fwerdy Farrow cut off by only one Coulter, being 
whole, is apt to ftand up on its Edge, or lie hollow ; and then, 
being open to the Air, it does not rot ; but when it is cut by 
ievwalCoalters, it has not Strength to fupport itfelf, it faU^down^ 
lies clo(e to the Earth under it, and, excluding the free Air fr9ii| 
the Turf, it foon becomes rotten. And for killing the Turf of 
fwerdy Land is the chief Ufe of the Four-coulter'd Plough: Fot 
doing Of which there is this Advantage^ that a» in a whole fUf^ 
row there arc often Strings of Couchfrafs, Three or F^urflset 
leftg,; but, when cut by this Plough, thei^e k fcarce aStfrng^left of 
one Foot long: And thefe Strings . being apt to fend out Root9 
froxri every Knot or Joint, the fliottef- they are cat, the ntore 
they ^11 Jbe eJ^pofed I9 the Air a»d^ Siin» whkk wiU kHf tkfeai tiMi 

foQn^r 
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a very (hoft time beyond what the Spade ever doei 
in fuch fwerdy Land. 

JFarm. W'bat fori of fTeather is beft ftnr ufing 
this Plough ? 

Riff. Any Weather, except the Ground be fo 
dry and . hard, that the Plough cannot enter it ; but 
it is very proper to be done, when the Earth i$ fo 
wet, that by no means it ought to be plowed with 
any other Plough i, for it never can be too moift for 
this, unlefs the Cattle which draw it, be mired ; 
becaufe, tho* all the Cattle fhould not go in the 
Funow, yet their Treadings are cut fo fmall by the 
Coulters, that the Earth is not kept fi-om difiblving, 
as when turned off whole in common Tillage. *Tis 
obferv'd, that the Incifions made by the Coulters on 
fwerdy Land, will not heal, or fo clofe up, but that 
they will open again by the next Plowing, tho' it be 
a great while after, A Farmer who ufes this Plough, 
may till in all V\ ea.thers and allSeafons of the Year, 
either in fallowing with this, which is beft in wet, or 
in ftirring with the common ones, which .muft be 
done in dry Weather ; and when the Ground is broken 
up, with this, it may be ftirr'd in the dricft Weather 
that can be, without the Danger of tearing (or Ipault- 
ing) up of the under Stratum along with the Staple 
becaufe this is all broken before, and then no more 
can rife with it ; as it does to the Ruin of the Soil, 
When in common Tillage they go deeper the Second 
^ime than the Firft : Alfo, if there be a Neceflity of 
ftirring fome fort of Land when it is wet, it ought 
either to be done with this Plough, or elfe with a 
cbmpioii one drawn by a fingle Row of Cattle tread- 
ing all in the Furrow ; for tho* fome Land be very 
fine, yet, when plow*d by a double Ffow of Cattle 
in wet Weather, it will be made into large Pieces by 
the Treading, and perhaps not diffolve again in a 
Ictfig time ; Therefore it is better to be prevented. 

Farm» 
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Farm. / perceive ibis Plough lays ihe foundation 

for all good Hujbandry\_ and there tain he no other 

I *tvay to bring Land into perfeS tilth in fo Jhort a Time^ 

or with jo little Expence. And I am convinc^dj that 

no 'farmer ought to he without it^ who deftres to he 

: fj'^^ Jyo\n the J) anger of his Land being ever out of 

• tilth : Bui l have heard it objeSled^ that it is harder to 

' draw than the common Ploughs \ and that its Beam 

^ heing longer^ upon account of the Four Coulters^ it lies 

farther behind^ and comes harder after the Horfes. 

Refp. I muft confefs, there is fomething in that 
Objeftion \ for this Plough, being fomething longer, 
may be a little the' harder Draught ; and alfb its 
"Weight and Strength muft bear a Proportion to the 
Length of it. But this final! Incfeafe of the Draught 
would have been a much ftronger (if not a fatal) Ob- 
jeftion, had that Cuftom been general, of Horfes 
drawing by their Tails, as 'tis faid to have been for- 
merly in fome Places ; for then, perhaps, afufficient 
Strength of Horfes could not be applied to the Plough, 
But in Countries where Traces are in Ufe, evefy 
Horfe of the Team may draw the Plough equally, 
and then there will be no other Inconvenience, be- 
lides the adding one Horfe, or keeping a ftronger 
Team : And he cannot be wife, who would lofe the 
Profit of his Land, for the Odds of fometimes adding 
a Horfe to his Plough. And I am very certain, that 
this Plough requires a much lefs Strength of Cattle 
to draw it in moift Weather, which is the nrloft pro- 
per to ufe it in, th^n to draw a common Plough in 
the fame Ground, and at the lame Depth, in dry 
Weather \ and can feldom ht ufed fafely in any other. 
And the Vulgar, who have always a wrong Caufe 
ready at hand to apply to every thing, impute that 
Draught to the Faftiion of the Plough, which ought 
to be imputed to its going deeper ; and this great 
Depth at which *tis capable of plowing, viz. Two 

U Spit 
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^pit deep, is one extraordinary Benefit of it, the* it 
may, on Occafion, go as (hallow as any* 

The Draught is not fo much increafed by adding 
Three Coulters, as may be imagined •, for when the 
Ground is moift, the Incifions are eafily made by the 
Edges 5 and when they are cut fmall, the Furrows 
rife much taiore eafily upon the Share and Earth- 
Board, than if whole. 

Farm. If this Plough he fo beneficial^ having fo 
many Advantages^ and only the Two InconveniencieSy 
one of requiring a little more Strength to draw it^ and 
the other its being unfit for dry hard Ground^ I wonder 
why it is not become more common ? 

Refp. It has been ufed with very great Succels for 
thefe feveral Years laft paft,"but never like to be 
common, unlefs it be defcribed in a more geometrical 
Manner, than any Plough has hitherto been ; for the 
Floughwrights find it difHculc enough to make a 
common Plough with one Coulter to perform as it 
ought, for want of the neceflary Rules of their Art. 
It is upon this Account that the T wo-coulter'-d Ploughs 
are uled in few Places, though they have been found 
of excellent Ufe, and have been formerly common : 
But, alas ! when the Makers, who by their diligent 
Study, and much Practice, had attained the Perfeftion 
of their Art, died for want of learning to write their 
Rules mathematically, and ihew how the mechanical 
Powers were applicable to them, the Art was in 
a manner loft, at the Death of thofe Artifts; and 
then the unfkilful PIpughwrights, deftitute of the 
true Rules, were not able to make a Two-coulter'd 
'Plough to perform well, and then it was left off. 
Very lately 'tis revived, fince the Three and Four- 
coulter'd ones have been uled -, from whence fome 
have made a Shift to take the Rules of placing Two 
Coulters into a Plough, and they begin to be com-* 
mon again ; and, no doubt, will ceafc again as loon 
as the 'Rules are forgot, 

'Tis 
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*Tis ftrange that ho Authbr (hould have written 
fully of the Fabric of Ploughs ! Men of the grcateft 
Learning have fpent their Time in tontriving Inftru- 
ments Co meafure the immcnfe Diftance of the Stars, 
and in finding out the Dimenfions, and even Weighty 
of the Planets : They think it more eligible to ftudy 
the Art of plowing the Sea with Ships, than of till- 
ing the Land with Ploughs ; they beftow the utmoft 
of their Skill, learnedly, to pervert the natural Ufc 
of all the Elements for Deftruftion of their own Spe- 
cies, by the bloody Art of War. Some wafte their 
'whqlt Lives in ftudymg how to arm Death with new 
Engines of Horror, and inventing an infinite Variety 
of Slaughter; but think it beneath Men of Learning 
(who only are capable of doing it) to employ their 
learned Labours in the Invention of new (or even im- 
proving the old) Inftruments for increafing of Bread. 

The eafieft Method of perpetuating the Ufc of 
the many-coulter*d Ploughs, and other newly-in- 
vented Inftruments of Hufhandry, is by Models^ 
f . e. the Things themfel ves in little ; and thefe may be 
all portable even in a Man's Pocket : Every Part muft 
be fully defcribcd, with the true Dimenfions, and the 
mathematical Reafons, on which their Contrivance is 
founded. Dircftionsalfo for ufing them muft be given 
at the fame time that their Manner of making is de- 
fcribed. In fome^ the very Horfcs which draw muft be 
jeprefented, to fhew the manner of fixing the Horfes, 
and the Traces: Cautions againft all the Errors that 
may happen by the want of Experience in the Makers 
orUfers, muft be given. 

"When this is done, and the Rules put into a Method, 
the new Hoeing- Huftandry, in all its Branches, will be 
much more eafy and certain than the old ; becaufe there 
are no mathematical Rules extant in any Method *, and 
a Man may pradife the old random Hufbandry all his 
Life, without attaining fo much Certainty in Agriculture 
.as may be kamed in a fewHours from fuch aTreatife. • 
- U 2 The 
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The Rules, indeed, require much Labour* Study, 
and Experience, to compofe them ; but when finifh'dy 
will be moft eafy to praftife: Like the Rules for 
meafuring Timber •, their Ufe is, at firft Sight, eafy 
\q every Carpenter, and to moft Artificers who Work 
in Wood V but no illiterate Perfon is able to compofe 
thofe Rules, or to meafure Timber without them* 



CHAP. XIX, 

^be Defcription of a Four-coulter 'd" Plough. 

TO dcfcribe all Parts of a Plough geometrically, 
would require more Time and Learning than 
1 am Mailer of: Therefore leaving that to be done by 
fomebody elfe, who. is better qualified for it, I (hall 
at prefent attempt little more than what relates to the 
Three added Cculters, 

In Plate i. Fig> i. is the Portrait of a common 
Two-wheel'd Plough ufed in Berkjhire^ Hampjhire^ 
Oxfordjloire^ arid Wiltjhtre^ and in moft other Coun- 
ties of South-Britain \ and is generally efteenied the 
beft Plough for all Softs of Land, except fuch miry 
Clays that ftick to the Wheels, and clog them up, fo 
as they cannot turn round 

But they have, in fome Places, a Contrivance to 
prevent this Inconvenience ; which is done by wind-' 
ing.Thumb-ropes of Straw about the Iron Circles of 
the Wheels, and about the Spokes. The Wheels 
prefling againft the Ground, the Thumb-ropes are 
^iftended on each Side : which Motion throws off the 
Dirt, and prevents its fticking to the Wheels, which 
it would otherwife do. 

*Tis commonly divided into Two Parts 5 viz. the 
Plough-head, and the Plough-tail. 

The Plough-head contains the Two Wheels A, B, 
And their Axis or Spindk of Iron pafling thro' the 

3ox 
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Box C, turning round both therein, and in the 
Wheels; the Two Crow-ftaves D, D,-laftened into 
the Box perpendicularly, and having in each, Two 
Rows of Holes, whereby to raife or fink the Beam, 
by pinning up or down the Pillow E, to increafe or 
diminifli the Depth of the Furrow ; the Gallows F, 
ihro'* which the Crow-ftaves pafs at top, by Mortifes, 
into which they are pinned ; G the Wilds with its 
Links and Crooks of Iron, whereby the whole Plough 
IS drawn; H the Towrchain, which faftens the 
Plough-tail to the Plough-head, by the Collar I at one 
End, and by the other End paffing thro' a Hole in the 
Middle of the Bojl:, is pinned in by the Stake K ; 
L the Bridle- chain, one End whereof is faftcned to the ' 
Beani by a Pin, and the other End to the Top of the 
Stake, which Stake is held up to the left Crpw-ftaff, 
by the With M, paflihg round it above, and under 
thie End of the Gallows below ; or inftead of this 
Withi by a Piece of Cord, and fometinies by the 
End of the Bridle-chain, when that is long enough. 

The Plough-tail confifts of the Beam N ; the Coul- 
ter O ; the Share P; and the Sheat Qj the Hinder- - 
Ihear R, p^lfling thro* the Beam near its End ; S the 
flioYt Handle, fattened to the Top of the Hindcr- 
flieat by ^ Pin, and to the Top ot the Sheat by an- 
other nn ; T the Drock which belongs to the right 
Side of .the Plough-tail, and whereto the Ground- 
wrift V is faften*d; as is the Eafth-board, whofe 
Fore-part W is feen before the Sfieat; and alfo the 
Jong Handle ,X, whofe Fore-part Y appears before the 
Sheat, arid is faften'd to the Drock by a Pin at a^ the 
other End of which Pin goes into the Beam. Z is 
the double Retch, which holds up the Sheat, . and 
paflcs through the Beam to be fallen* d by its Screws 
and Nuts at b and V. . 

But without intrenching much farther upon the 
cpnimon Ploughwright^s Art, whofe Trade is his 
Living, ril hadteft to ihew the neceflary Difference 

U 3 there 
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there is betwixt the cprnmon Plough, and the Fourr 
coulter Plough, beginning with Fig. 2., where it is 
reprefented as (landing upon a. level Surface. ;. 

Fig' 2. And, Fir ft, The Beam, diflfers inLengfh^ 
being Ten Feet Four Inches long,, as the other Plough- 
beam is but Eight Feet ; it differs in Shap^r as the 
other is ftrait rrpm one End to ;he other, but this; 
is ftrait only from a to ^, and thence turns up pf 
a fudden, in the manner that 19 (hewn in the Cut j fo 
that a Line let down perpendicular, from the Corner 
^t a^ to the evenSurface whereon .the Plough ftands, 
would be Eleven Inches and an half, which is its 
Jleight in thaf Placp ; and, if anotl^cr Line were let 
down, from the turning of the Beam at b^ to the 
►fame Surface, it would be One Foot Eight Inches and 
an half, which is the Height that the Beam ftapds 
from, the Grp^^d> ^t thafPart; and a Thirdi Line 
let down to the Surface, ffom the Bottom .of: the 
Beam, at that Part which bears upon the Pillow, wU 
fhew the Be^m to be Two Feet Ten Inchjcs high above 
the Surface id that Part. . - 
' Froni the End a^ to the. Back-part of the firft 
Counter, is Thrqp Feet Two Incheg ^ from theiice, tq 
the Back of the next toulter, ,\% Thirteen Inches j 
thence to the Third^j Thirteen. Inches 5 and froni 
whence tp the Fourth, the (^^. trqm a V^ b vk 
Seven Feet.. .,..:• . \ . . . - 

This Crobkednefs of the Beam is to avoid the too 
great Length of the fprempft. Counters, which. would 
be nece,ffary if the Beam wa§ fl;rait; and then, un- 
lef^ they were vaftly thick and heavy^ they would be 
apt to bend,' arK| the Point of the Fourth Vould be 
at fo great a Diftance from its Cpulter-holc, that it 
would have the greater Power to Ipofen the Wedgfcs, 
whereby the Coulter would rile up out pf itss.Work, 
as it never doth when tl^e Beam J^ made in- ^is jxad- 
jn^ Manner. This Beam Is made ei^er of Aih, 
which is the lightefl, or pf .Qaji^ 'jyjjj^^^ \i %ht iippft' 

. I durable. 
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durable. Its Depth and Breadth may vary, accord- 
ing to the heavier or lighter Soil it is to till ; but 
this before us is in Depth Rve Inches at the firft 
Coulter^hole, and in Breadth Four Inches. ... 

Fig. 4. Is the Sheat Q^in Fig. i. (brqi^ Stvm 
Inches) with the Iron Retch on it, the left JLeg of 
which Retch muft ftand forenioft, to the end that 
the Edge of its Fore-part, that is flat, may lit clofe 
to the Wood of the Sheat : This Retch holds the 
Sheat faft up to the Beam by its Nuts and Screws ; 
as alfo doth a Pin driven into the Hole a^ which 
Hole being a fmall Part of it within the Beam, the 
Pin being driven into the Hole, draws up the Sheat 
very tight to the Beam. The Principal thing to be 
taken notice of here, is the Angle b c d^ which fhews 
the Elevation of the Sheat 5 the Line c dis fuppofed 
to be equal with the Bottom of the Share Cor rather 
with the plain Surface whereon it ftands) ; when this 
Angle at c is larger. than of Forty-five degrees, 'a - 
common f*l6ugh never goes well : In my Four-rcoulter 
Plough I choofe to have it of Forty-two pr JForty- 
three at the moft. 

Fig. 5. Is the Share -, a is the End of the Point ; 
^ is the Tail of the Share, long from a to b Three 
Feet Nine Inches; c the Fin 5 d the Socket, into, 
which the Bottom' of the Sheat enters; c a thin Plate, 
of Iron rivetfed to the Tail of the Share : By this 
Plate,^ the Tail of the Share is held to the hindei:; 
Sheat,* as at d in Fig. i. by a fmall Iron Pin with. 
a ^crew at its find, and a Nut fcrcw*d on it on the 
inn^r or rijght Side of that Sheat. From 4 to /./is the 
Point, lone about Three Inches and an Tialf, flat un-t 
derneath, an^ roun4 atTop: It fhquld be of hard, 
Steel uh^errieath. ; Frocii / to c is the. EdgC; Pf the; y 
Fin, whlch;.fliould be.'weli fteeled]; the Length of itt 
is^.unceft^iny but it fhppld pcV^r makp a. k(s jAngle at 
/^'than it appears to make jiv this Fig..,Tht Socket' 
IS a Mortife of about a Fool long, at the upper Part , - 
'•'-■^ U4 Two 
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Two Inches deep: The Fore-end of tfeis Mortife 
muft npt be perpendicular, but oblique^ conformable 
to the Fore-part of the^Sheat which enters it; the 
upper Edge of which Fore-part muft always bear 
againft the Sheat atv in Fig, 4. but if this End of the 
Socket. fhould not be quite fo oblique as the Sheat, 
it may be helped, by taking off a little of the Wood 
at the Point c. 

Fig. 6. Shew§ the Share, with its right Side up- 
wards, in the fame Pofture as .when it plows j whofe 
Side a b fhould be ^perfeftly .ftrait, but its under 
Side at r, which is its Neck, fhould be a little hol- 
low fronci the Ground, but never more than half an 
Inch in any Plough, and a quarter of an Inch in a 
Four-coulter Plough ; fo that the Share, when it is 
firfl;^ made, ftanding upon its Bottom, bears upon the 
level Surface only in Three Places ; vi%. at the very 
Point tf, at the Tail h^ and at the Corner of the 
Fin d. 

Fig. 7. Is the Share, turnM Bottom upwards -, and 
ftiews the Concavity of the Fin at ^ 5 which muft be 
greateft in a ftony rubbly Soil. 

Fig. 8.', Shews the Share, the right Side upwards, 
but leaning towards the Left. 

In placing of the Share rightly upon the Sheat, 
confifts the well going of" a Plough, and is the moft 
diffjcult Part of" a PloughWright's' Trade, and is very 
cBHicult to be ihe*n. Suppofing the Axis of the 
ftrait Beam, and the left Side of the Share, to be 
both horizontal, they muft never be parallel to each 
other ; for If they were, the Tail of the Share, bear- 
n^ againft. the Side of the Trench, as much as the 
Point, would iaufe the Point to incline to the right 
Hand, knd.go out of the Ground into the Furrpw. 
If the Point of the Sh^e. fhould 'be fet,.fo that its 
Side fhould itiak^ an Angle on the right Side of the 
Axis of the Beam, this Inconvenience would be much 
greater i and if its Point ihould incline much to the 

Left, 
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Left, and mak^ too large tan. Angle on tbat.Sjdc 
with the A»s -of the Beam, the Plough would, run 
quite to the leff ^Jand j and ^if, the Holder,, to^re^ 
vent its running'ojLjrof' the Ground, turn the'uppei? 
Part of his PlougK towards tWe reft'iHand,^ the Fiii 
of the Share will rife xip^ and 'cut the Furrow fliagor 
naliy (d)^ leaving it half unpIow*d 5 befide, th^ 
Plough will rife up at the Tailj^^ "and go all upon the 
Point of the Share : , To avoid tljefe Jnconveniences, 
the ilrait Side of the Share n^nift hiate an Angle .oh 
the* left ^ide. of the Beam, but fo very acute, that 
the Tail of fhe'Share may only prefs lef& againft the; 
Side of the Trench than the Ppint'^dbes. ThisAn^ 
gle is (hewn by the prick'd Lines at the Bottom of 
Fig, I . where the prickM Line ef is fuppofed to be 
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{a). This is the.gfef^efti^Ufo^rtiine iadd^ to a ^ommonXwd^ 
wheeled Plough, and happens gcnerall^^ by the Fault ojf the 
Maker, though fonterimes by the Plowman's' fetting it fo^ that the 
Poimt 'of the Share torns -too much -io Ae Left. '' I have' f^eri 
Land pV>wId m tkjsfiiwiner, where 'not Half of it has Ibe^a 
mpve^ Bor better J^illedjlian by RAf^efing^, Aot pnly cut 4ia^0h 
nally, but alCo ha^f the Surface hath remained whole, wh«re 
when the Earth that was thrown on it was removed, the'Weed^ 
appealed unhort ort' 'the unplow'd Surface. ■ In this Cafe, they 
for a Remedy fet the Plough to go deeper ; and then, if it go 
deep enot^gh for the Fii) to cut o^ the Furrow at a juft Depth, 
the Point will go below the Staple, which may ruin the Soil, u|i- 
Icls It be very deep. 

• When our jEn^A/^.PIbogKs go in thi^ manner, they matkemikh' 
worfe Work than the Eaflern Ploughs, jthsiiiiave no Coulter; fo^ 
thQle^. contrary .^pt^rs, thpveh^hey alwafys cut they: F4|r/o\K^ dif* 
gbnally, cut it thin on that' Side from v^hich it is turned, as our 
bad Ploughs leave it thin pn thslt Side towards which it is turned* 
The E^h the Eafltms leave by their Diagonal in one Furrow, 
is tal^eii Qfi^ hyi the next ; bat dura leaving Part^f their Farrow 
behind them, on the Side A/ext ,(o the plow'd Part: of th« Fiekl, 
conieat it no more;, but the other can ^ow ckaner» theii; pk^^ 
nal being cbntrary to borsj^ which leaves the Trench deepi^u on 
the Sid^ nekt to ^e^Ulvplow'd Part of the Field ; bat unkTi^ the 
Fin »f^ Ae-Fottrrcouker^d Hough go4>ai9ild to the Surface jof the 
Earth^it wil) nojt jlojv. z%^ j cf wi$ Jq^vc Tffp o^ Th#fft^f t^ 
Four.Swfr9ws ui^lOHchcd, . .. f . _ . ... .; / .:. 

■ " *• ^ • the 
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the Axis of the Beam let down to the Surface,' and 
the prtck*d Line i^/ pafallel to the left Side of the 
Share ; but this Angle will vary as thofe Two prick'd 
Lines ire produc'd forwards to the' Fore-end pf a 
long arid a ftiort iBeani, keeping the; fame Subtfjiife : 
For Plpughwrights always take'thls Subtenfe at the 
JFofe-e'hd of i Beam, whether It be a long Beani or 
ihort one •, and it' is. the Subtenfe e gy that detcrminei 
the Inclination the Point of the Sharq muft have, tOr 
ward the left Hand, \ Ploughwrifflits diflFer much in 
thi? Matter -, but, by' what I can learn' bv thofe that 
make Ae Ploughs I f^ perform the bed, this Sub- 
tenfe at the Fore-end of an Eight- feet Beam fliould 
never be more than one Inch and.an hi^If ; and by full 
Experience I find, that whether the Beam be long or 
fliort, the Subtenfe muft be the fame ; for when my 
Ploiighwrights take this Subtenfe at Eight Feet fi-om 
the Tail, when they make my Four-^coulter Plough, 
whofe Be^jn is Ten Feet Four Inches long, the Point 
of the Share will incline too much to the Left^ and 
it ^ill not go well until this Fault/ be mended, by 
faking the (ame Subtenfe quite at the End of' the 
Beam *, wh^cl^ P>akes the mentioned Angl? jpiore 
acpte; " ' ' 

Ff^'j. Shews the rfght-hand Side, and upper Side 
of the Four-coulter Plough, of which V the Iroii 
Ground- wrift is fhcwn in Fig. 9. Jong Two Feet Five 
Inches, deep at the End ^ Four Inches, and Three- 
eighths of an Inch thick, except at thtEhday where 
it is thin enough.to bendj fp as to fit clofe to the 
Share,: a& ^t ^, in ?Sgf . 6. THe Ground-wrift has 
Four fmail Holes jnoar its End a^ into one of which 
goes^ ,a Kail, to faftcn it to th^Sheat,- thro-* the long 
Hofe'fn the Side, of 'the Socfeet;',bfAlc Shire, /as at 
^* mPii-^ ip,;.ai)4 then jt.wll itand..JA thePaflwre 
Qaemthy eft'm i%;:6. , sFrom thc^tfide «f'- the 
CS-6ufld*vrrift atf, t6 the OtiMfOf'^Slktedt' i, 
^f Eleyeii Inches and ai^ half, wMtKI^"" Be Width of 
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the lowo* Part of the Ploughttai} at the Ground ; the 
Ground- wfift has fevcral Holes » the upper Side 
pf its bi:oadeft End, as at h irt F^i* 9* by which it 
is nailed to the lover Part of the Drock T, as in 
P^i* 3* which Prock with its Perforations is (hewn 

Fig. 12. Is the Earth-board, with Its Infide up- 
wards % the Nptch a h flicws the RiHng of (he Wood^ 
which talces hold of the Edge of the Sheat,'to hold 
it the firmer, to which it is fattened By theHoks ,f 
^d; J j .^d at the other End it is ikftehcd t?6' the 
Drpck, .at the Hple.^ A|l which is feen as it ftand^ 
inark'd with W, in Figi 3* But this Piny witii 
which k is fattened to the Drodc, is bigger in' die 
Middle jthafi ait each Epd ;. which prevents the Earth^ 
board ifov^ coming near the Drock : By this Pin, 
the Earth- board is fet at a greater or lefi Diftaince 
from the Drock, as there is Occafion to throw off 
th^ FuniQlw farther from the Plough at fome tiiheS 
than at others : It always ftands conflderably farther 
0Up.;.9f| the right Hand than thie Ground-wntt does, 
wj^ch is one Reafon. that the Drock i$ tnade crooked^ 
{^ending outwards in that Part. ' 

The long Handle X is Fig. 13. long Five Feet 
Four Inches, broad in the yrideft Part Fbur Inches, 
pinned to |he Sheat thro' the Holes a h^ and pinned 
to theProFkthj*o*'theHole r. ' : • ! - 

Tlw ftiOCt. Handle S i$^J%. 14. arwJ is long Three 
Feet Nine Inches, pinned to the hinder Sheat ^being 
Fig. ; 1:5.) ^1 the Ho|e ^, . ind to the Top of the Fore- 
(heat above; the Beam by the Hole ^. ^ * 

• •The Handles ate made fo long, for the more eafy 
guidins; of the Plough ; but the la^y Hoqghman is 
apt to cut th^m oiF fhorterj^ dofe up to the Plough^ 
tR theend.thatj bearing his whole Weight thereon^; 
h^ ipay in anunncrjickinfteadnof walfcrnfe; ^)Urir 
he ijiouid' thus ride on>l(lng Handlei,< he would tift up' 
the^F^ff-Qod.of. the Bcaihf wdtaiik the^re out of^ 

The 
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The chief, and moft ' indifpenfably neceflmy thing 
ID be obfecvcd, is« to place thor Fotir Coulters in ftich 
a mantieiij^ ' that the Four, imaginary Planes defcribed 
i)y the ^dg^df the Four.' Coiitters, as the Plough 
^oyes fprw^^ds, be all of them pa&rallel to each other, 
or very nearly fo ; for if any one of. them *lhould be 
XQuch incfin'd 10, or. recede :froni, either'of die other 
three, they could not enter* the <^ound together. In 
pi^r tp.placg tbem thus, the Coulter^hoks "rhwrft be 
iT)^e thra* the Beam, in the manner as^^ they are 
ih^wn in i%. 3. viz. the Second Coulter-hole is Two 
Iiujhes and an half more i6h the' Right tharfthe Firfb, 
the Third, Two aftd an hal^ more on the righ^H'ahd 
than the Second, and the Fourth, Two Inches and 
an half more on the ri^t Hand than the Third,* con- 
formable to the Four Incifions or Cuts they are to 
make in a T^n-inch Furrow : Ahd becaufe no fingle 
Be^m is broad enough to hold the*Four Cbultef -holes 
at;this Diftance, we are forced to add the Piece fiiewn 
in jRff; 16. The Second Hoje' is made Part' to the 
Beam, and Part in this Kece ; the Third arid Fourth 
are made wholly in this Piece, ■ in which a^ ^;' f , ^ire 
the Ends of the Three Screws, which fatten tKe Piece 
to the right Side of the Beam, by their Nuts. 

. The Diflrance of Two Inches and an half, by which 
each of the Three ^dded Coulters ftands more tb Ae 
right Hand than that immediately behind it,^ muft 
be rcckpn'd from the Middle of one Hole to the 
Middle of the other. . * 

The Foife-part of every Hole muft incline a litde 
towards the Left 5 fo that the Backs of the Cbulters 
may i^ot :b^ againtt the left Side of the Incifibns 
made by the Ed^ : . ; 

.EachHoJQ, being a Morttfe, is one Itf^li and' a 

guartpr .wide^' with its Twa^ oppofite Sides parallel 
pm Top. to Bottom; cadi of thefeMortifes, or 
Holes, are lopg at Top Three Inches and ai hatf^ and 
at Bot(ontv Three Inches;: the Back-part, or'Hinder- 

/j.ijuvehd, 
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end, of each Coulter-hdie is not perpehdkular, but 
oblique, and determines the Obliquity of the Stand- 
ing of tht Coulter, wHich is wedged tight up to it 
by the Poll- wedge /, Pig- J* as all Coulters arc. 

Fig. 1 7. Is a Coulter y a b is its Length, being 
Two Feet Eight Indies,' before it is worn y e d is its 
Edge, Sixteen Inches long i dc is the Length of its 
Handle, Sixteen Inches v this is made thus -long, at 
firft, to ftand above the Plough, that it may be driven 
down lower, according as the Point wears (horter ; 
this Handle is One Inch and Seven Eighths broad, 
and Seven Eighths of * an Inch thick, equally thro* 
its whole Length : Its Breadth and Thlcknefs might 
be defcribed by a redangled Parallelogram. 

In all Ploughs this firft Coulter is, cm* ought to be, 
placed in the Beam in manner following ; viz. its 
Back to bear againft the Back of theCouker-hole, its 
right Side above to bear againft the up^'Edge of the 
Coulter-hole, and ics left Side to bear againft the 
lower Edge of the Coulter- hole ; fo that always Three 
Wedges at leaft will be neceflary to hold the Coulter ; 
the Poll-wedge before it, as at /, in Fig* 1. another 
Wedge on the left Side of it above, and a Third on 
the right Side underneath : The Coulter-hole muft 
be fo made, that the Coulter ftanding thus acrofs the 
Hole, its Point may incline fo much towards the Left, 
as to he about Two Inches and an half farther to the 
Left (a) than the Point of the Share, if it were driven 
down as low as it -, but it never ought to be fo low 
in any Plough : As to its bearing forwards, the Point 
of tte Coulter fhould never be before the Middle 
of die Point of the Share : What Angle the Coulter 
would make with the Bottom of the Share, may be 
feen by thePofture it ftands in, in Fig. i. If it 
fliould be fet much more obliquely, it would have a 

(a) I find that fotnetime^ it is neceiTary In fome of thefe 
Ploughs for the Point of this Coulter to ftand yet farther on the; 
Left of the Share's Point. 

greater 
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gi::eater Force to raife up the Poll*wedge» dnd get 
loofe. • .;:.. y, •..;•..' ; • \ 

The THree added Coulters ihould (land itt die feme 
Tofture with this already defcribed, in regard to the 
Inclination of fheif Points, towards the Left.: And this 
is a very great Advanitage to! then! ; for by this means, 
when. the Fin is-rais'd up,, by turning the Handles 
towards the Left, their Points do not rife Out of the 
Ground on the:-right Hand, as they would da with* 
put this defcribed; Inclination towards the Left ; but 
in regard to their Pointing forwards, I find it bcft, 
that every one of the .Three fliould be a little more 
perpendiculajr than that next behind it. So the Coul- 
ter 4 ftand/s.the neareft to Perpendicular of any of 
them.; By this means there being more Room betwixt 
them above than below, they are the more eafily freed 
from the Turfi whenever the Pieces, bring covered 
with a great Qyiintity of Couch-grafs, or the like, rife 
up betwixt them ; which, tho' this feldom happens, 
makes a Neceffity for a Man, or a Boy, to go on the 
Side with a forked Stick, to pufli out the Turf and 
6r&fs, which might otherwife fill the Spaces betwixt 
the Coulters, and raife up the Plough out of its 
Work. . 

'Tis to be obferved, that, none of thefe Coulters 
ought to deicend fb low as the Bottom of the Share, 
except when you plow very fhallow: *Tis always 
fuSicient that they cut through the Turf, let the 
Plough go never fo deep in the Ground. 
; It is neceffary alfo, that when you plow very fiial- 
low, the Fin of the Share be broad enough to cut ofi^ 
the Fourth Piece or Furrow ; elfe that, lying fell, 
will be apt to raife up the Ground-wrift, and throw 
out the Plough : But when you plow deep, the Ground- 
wrift will break off this Fourth Furrow, altho' the 
Fin be not broad enough to reach it. 

Sometimes the Firft or left Furrow is apt to come 
through betwixt the Firft Coulter and theSheat, and 

fo 
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fo fijUspDthpJeft-handSide pi the Plough :;Tf bis is 
no Injury ; but yet it is prevented, -by letting the iScr 
cond Coulter ftand a little higher than the Third j 
and then the Second Furrow^, holding the Firft at its 
Bottom, wiU carry it over, together with itfeff,. on 
the right Side by the Earth-board v but yet never let 
this, or any of the Three iadded Coulters, fo high 
that they may not cut through the Turf. But as for 
the firft Coulter, tbQ* it Ibould cut but an Inch or 
Two within ^the Ground, the Share will break, off 
the. firft Furrow in raifing it up* 

Remember, as often 2^ the Point .of any Coulter is 
worn too fhort, that you drive down, the Coulter 
with a large Hammer, carried for that Purpofe \ and 
when it is driven low enqugh^ fatten the Wedges 
again, (o as to keep the Coulters in their right 
Poftures, that their Incifionsr may be all of them 
equidift^t. 

Fig. 18. Is. a Nut, with Two of its oppofite Cor- 
ners tum'd up, by which it is driven round by a 
'Hainmer, and has fo great a Force, that Three of 
them, with their Screws properly placed, hold ffie 
Piece, Fig. 16. a$ faft to. the Plough-beam as if they 
both were made of one Piece of Wood ; but as* 
often as the Wood Ihrinks in dry Weather, the Nuts 
muft be fcrew^d farther on, both here and in alt other- 
Places where they are ufcd ; particularly, thofe which 
hold up the Retch ^ for if the Sheat fhould once get 
loofe, there is no Cure but by a new one. 

Betwixt this Nut and the Wood, there fhould be 
a thin Iron Bolfter, about the Thicknefs of a Shil* 
ling, broader than the Nut, to prevent the Nut from 
eating into the Wood ; efpecially when it is to be 
often fcrew'd, as on the Retch of thefe Ploughs, and 
moft of all on the Hoe-plough ; but fometimes we 
uie a Piece of Shoe-leather inftead of an Iron Bolfter% 

NotCj There muft be Iron Plates upon all the 
<;)oultcr-holes both above and below, Three of which 

are 
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arc feen on the Piece in fig. x6. Thcfe is ho need 
to fay how they muft be nailed oh with many Nails 
iriade for the Purpofe* 

Fig/i^. Is the Iron Collar, fafteried to the Beam 
by Two Ihort Crooks A, B, which takp hold of Two 
fliort Pins driven into the Plough jiift behind the Se- 
cotiA Coulter-hole, one on one Side, and the other 
dn^ the other Side of the Beam. '.The Crook A' is 
feen on the left Side of the Beam near ^, in Fig. 1 . 
the Crook B doing the* fame on the other Side, of 
the Beam, which is feeh neat a^ \&Fig. 3. C is the 
Crbofc (for its Shape daHed a C) which holds the Tow- 
chain to the Collar by the Link D, bein§ Part of the 
faid Chain taking hold of its Fore-claw ; the other 
Claw taking hold of One of the Fi\^e Notches of the 
Collar :This Collar is partly feen at ^, in Fig. 2 . Both 
the Claws of the Crook (or C) turn Upwards; fo that 
they cannot take hold of any thing that may rife 
under the Plough : The Ufe of the Notches is to 
helpi the Direftion of the Point of the: Shire, which 
has been 'defcribcd by^he prickM Liries under F/f. i. 
As the Point of the Share wears, it inclines a little 
more towards the Right, aild is remedied by moving 
the Crook into a Noh^h nearer to the Lert, which 
will diredl the Point a little more towards the Left 1 
This is more eafy to be done here than irt the common 
Plough, whofe Collar moves round the Beam : We 
can, by changing the Crook from one Notch to an- 
other^ incline the Point of the Share . towards the 
Right or Left at PJeafure. The Length of each 
Side of this Collar is a Foot long. 
' The Tow-chain is beft feen in Fig. 3. where the 
Link Y is that which paffes thro* the Box, and is pin- 
ned in by the Stake, as has been ftewn in Fig. 1 . 
wWch Stake is commonly nailed to the Box, to pre- 
vent its rifing up. When we would draw up the 
Plough a little nearer to the Crow-ftaves, we uke 
hold of the Crook by a Second or Third Link, 
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N^t^y That the Shortening of the Chain docs alfo a 
little indine the Poinn.of the Share towards the Left. 

Fig. 20. is the Iron-wilds. The I.eg A is of. one 
Piece with that which has the Notch, and that pa0ei 
thro* the Leg B by the Loop at a ; both which Legs 
pafs thro* the Box, and are pinned in behind it, by 
the crooked Pins C, D. This Figure is feen with its 
Crooks on it, both in Fig. i. and Fig, 2. Note^ 
That the Holes in the -Box, thro* which thefe iJegs 
pafs, mufl: not be made at right Aisles with the Box, 
but muft incline upwards, fo that- the Fore-part of 
the Wilds may be higher than the Hinder-part, 
or clfe the Upper*part of the Crow-ftaves would 
lean quite back when the Plough is drawn. If the 
Beafts that draw immediately next to the Plough be 
very high, their Traces muft be the longer ; elfe they 
and the Wilds making too fmall an Angle with the 
Tow- chain at the Box, when they draw hard, the 
Wheels will rife frpm the Ground, and be apt to 
overturn : This Angle I fuppole ihould not be lefs 
than of 1 60 Degrees, and the Angle made by the 
Tow -chain or Traces that are drawn by the Cattle 
that go before them, will make an Angle with the 
Tow-chain at the Box yet much more obtufe. The 
Ufe of thefe Notches in the Wilds, is, to give the 
Plough a broader or narrower Furrow : If the Links 
are moved to the Notches on the right Hand, it 
brings the Wheels towards the left Hand, which gives 
a greater Furrow ; and when the Link> are moved 
toward the left Hand, it gives a lefs Furrow, by 
bringing the Wheels towards the right Hand. 

The Diftance betwixt the Two Legs of the Wilds 
is Eight Inches and an half ; the Length of the Legs 
is Nineteen Inches. They muft be of convenient 
Strength. The Links being placed in Notches diftanc 
from One another,; prevents one Wheel from advance- 
ing before thf5:other; which would happen, if the 
Links were both in One Notch, or in Two adjoining 

X Notches, 
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Notches^ except ttiey were middle Notches : Thefe 
Links are each Six Inches and an half long. 

£ is the. Ring, by which the Two Links, and the 
Two Crooks F and G, are held together, and on 
which they all move. 

The Height of the Wheels in Fig. a. The kfc? 
hand Wheel is Twenty Inches Diameter v the Dia- 
metet of the ri^ Wheel is Two Feet Three Inches j 
the Diftance the Wheels are iet from each other at 
the Ground, is Two Feet Five Inches and an half ; 
the Crow-ftavcs are One Foot Eleven Inches high, 
from the Box to the Gallows ; they both ftand per* 
Jjendicular to the BoXy and the Diftance between the 
Crow-ftaves is Tea Inches and an half. The Pillow 
is pinned up at its Ends by Two fmall Iron Pins, 
whach are chained to it, that if they drop, (hey may 
not be loft. Thefe appear in Fig. i. and Fig. a. 
The Height ftomf the kvel Sorface, up to the Hole 
in the Box, where the Tow-cliain paflfes through it, 
IS Thirteen Inches (being Two Inches below the 
Holes of the WiJds, on the Hinder-fide of the Box) j 
the Height at the other End, where the Crook of 
th^ Collar takes hold of tlie Pin in the Beam at r, in 
i*V^^' 2. isTwcncy Inches high above the fame level 
Surface^ and fhews how much the Chain defcends for- 
ward, for drawing down the Plough, and by which 
Defcent may te known what Angle the Chain would 
make with the Surface, if it were produced forwards 
in a ftrait Line v which is a thing material for the 
good going of a Plough ; and io is the Angle the 
Tow-chain makes with the Beam : About the Middle 
of this Tow-chain, there fliould be a Swivel, where- 
by one End of die Chain may turn without the other. 

When this Four-couker Plough is made, 1 would 
advife, that it be tried with only the firft Coulter, be*^ 
fore the other Three are put in ; for if the Plough 
does not go well with One Coulter, it is tiot libely it 
ihould go well with Four i and I r»vtt yet have mi 
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or heard of kttf th^ M^nt wdU with One Couker, thaic 
did not aUb go well with Four> being placed as is 
here direAed. 

The Proofs of a Plough's performing well alt 
thefe ; vitz. If it makes a Furrow of an equal Depth 
on the right Hand and on the left, and turns it off 
fairly : If, in its going, the Tail of the Share, and 
the Bottom of the Drock, bear againft the Bottom 
of the Furrow, and if it goes eafy in the Hands of 
the Holder, without prefling one Arm more than the 
other, then the Plough is certainly a good one. 

ThePloughman who is accuftom'd to aTwo* wheeled 
Plough, never fuffcrs the Wheels to overturn, in 
turning out at the Land's End, from one Furrow to 
another ; for which Purpofe, after he has lifted the 
Plough a little round, he hag a Knack of holding up 
the Crow-ftaves with the End of the Beam, by preff* 
ing his Hand hard againft the Handle, whiift the 
Plough lies down on one Side, until the Horfes, the 
Wheels, and the Plough, come near to a Line in the 
Beginning of the Furrow s and then he lifts up his 
Pk>ugh, and goes on. 
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C H A P. XX. 

Of the BrilUBoxes. 

THE Drill is theEngiM that plants our Com 
and other Seeds in Rows : It makes theChanels, 
fows the Seed into them, and covers riiem, at the 
fame time, with great EnAneis and £xpedii;k)n. 

The principal Parts of the Drill are, the Seed-iKMr, 
the Hopper, and the Plough, with its Harrow; 

.Of thefe the Seed- box is the Chief : It meafures 
(or rather numbers) out the Seed which it receives 
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from- tjpre:;Hoppcr t Jt is/er. this Purpofe a$ an arti- 
ficial Hand, which performs the Tafk of delivering 
put the Seed, more equally than can l)e done by a 
natural Hand. . .// ; ; - . 

Ic is defqribed, together :y^ith fome of itsAppur- 
tenancesj. in Plates 2 and 3. 
♦• « . • 

The. Mortise. 

. As die Seed-box is the principal Part of a DrilJ, 
io is the Mor.tife the principal Part of the Se«i-box. 
Theifollowing Defcriptions (hew how this Mortife 
differs from a common. Mortife. 
. Fig. I. Plate 2. ftiews both the upper and lower 
Edges of. a Turncp. Scad-box, and the Manner how 
they. are. pofited QneiOyer-^^nother. ,a bed is a 
reftangled JPapaJletogran^, anci fhews the upper Edges 
(or Top) of the jMortife. e f g h^ beir^ a Figure 
of the &me Denomination with the. former, is the 
lower Edges (or Bottom).of the Mortife. ;The Line 
e.b h ^hei length of the. lower Edge of the Hinder- 
end of thfi-Mcirtife. ; i? d is the upper Edge of the 
Hinder-end of the Mortife, and.pofited juft over the 
lower Edge of the fame End. The Space between 
the Line ab^ and the Line ^ /, fliewfr half- the Ex- 
cefs whereby the Bottom of the Mortife exceeds the 
Top in Breadth"; as the Space on the oppofite Side, 
betwixt the Line c dl and the Line g hy fliews the 
other Half of that Excels. 5 Ijoth which Halves, taken 
together, fhew the whole* Bevel (or Angle of Inclina- 
tion) defcribed in Fig. 2. That Part of the Line a b, 
from: tho Angle at .b to the Lina/;jf,'wKK:hIinter- 
f^ds it,, fliews the Excefs whereby the Top of die 
Mprtife ej«:^^s the Bottom in Length. 

Fig. 2. Is the Mortife cut down by its Four Cor- 
i^ersjj and . laid open, abed is a Trapezium, with 
Two par^Ucl Sides,. :an(t .marked A, the iv^t Side 
of ^the Mofliifei its oppofite ^ide efgbi marked B, 
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the left Side, of .the Mortife; tbeATcas'oft)OtJr being 
true Planes f^i). . « ;-, 

di kjl?' Shew the Fore-end of the Mortif€,.mark*d C/ 
alme fhew the Hinder-end of the Mortife^ rriaifc'd D, 
a d h e jhcW the.Bottoifi -oF the'Mortife aJready de- 
fcribed in Fig. i . If thdfe ^pofitc Sides and Ends 
were all r^fed up, until the: Ahgla at b join the Angle, 
at /, and that at m]om. /^'^fl i3tet at^ojoFn *, and 
that at / join. Ci: the TojxJQf the Mortife would he 
formed, and the fame widi the Farallclogram aSc d^. 
in Fig. I. and then the intbne Mortife of the Turnep 
Seed-t)ox v.would appear ia its true Formi .ftanding' 
upon its Bottom. , ; i 

This differs from a common Mortife, in that ^t 'A 
impoflible to fit it with a Tenon; becaufe it is narrower 
above, and fliortcr below, as idiFif. i. , 

The Areas, or imaginary Planes, of the Top and 
Bottom of the Mortife, are parallel to each other, 
but not eqju^l. . ' r . 

Its Two oppofite Sides. are;equal, but not paralleL 
by reafon of th(*ir Inclination to each other upwards, 
which is the Bevel hereafter to be defcribed. ^ * . ' 

The Two Ends are neither parallel nor cqu^, be*- 
caufe theHi^d^^end D is perpendicular to the Top 
and Bottom, . and the Forercnd oblique, and there- 
fore longer, . i . 

[a] Take qare that thefc oppofite Side$ be fure to be trne 
Planes, efpeciaUy ali that Part of their Areas, that is be£b];e the 
tranfverfe Axes of their Ellipfes herein after defcribed 5 for 
ihould they bfe otlierwife, the Bevel of the Mortife would be 
fpoiled, and fo would the Ellipfes, and the acuteTriangles, on the 
Sides of Ae Tongue ; which hbw neceiTary they are to be truc»* 
is Ihewn in the proper Place. Workmen are very apt to fail in^ 
this when they file by Hand, and make thefe Sides of the Mor-. 
tifeconvexinfteacJof plane. Therefore this might be done with 
Ufs'DifficulCy; and more Exaftneiti, witti a File placed in aFrame, 
whereby it iai^t move upon a true Level without dfiig or fiiuk- 
ing. of either Ead*' ^ jV- ^ >m . - .• 

. ..J X 3 When 
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When Ttra opp^tt Sides^ or &]if&caiv nt in- 
dined to each other upwards, I call that ItfoKaacicM a 
Beirel i bat when they arc inckned dowmMds^ I call 
k a Bevel revtn'd. 

The Line a e^ bemg the Bottom, <»- Bapfe, of the 
)^der-end D, by being longer than the Line / m^ 
;ftiews that the Mwtife ii bevel " 

The Two prick'd Linesi m n and / o^ wkh the 
lineiiw, andPart of theLme a i^, make a redtangkd 
FiaraflelqBram, which fliews the exaft Depth of the 
Momfe, and forms on tajAi Side of k a reftaEtipled 
Triangle^ the one men^ and the other I <f a\ which 
Triangles being fimilar and equal, and their acute 
Aisles at / and m being each of Four Degrees, 
make the ivhole Bevel, or Inclination of the Side& of 
the Mortife, to be of Eight Degrees, their Hypo* 
tiienitfes being the fame with the Sides of the Mortife. 

Thi& End D, being railed up to its Pkce, will be 
at right Angles with the Plane of the Tc^ and of the 
Bbttom of the Mortife i which, being both re6tan- 
died Parall|tlograms, prove that Bevel, or Angle of 
Inclination^ to be the fame from one End to the 
other of the Sides, which Sides are the Hypothenufes 
of thofe Two Triangles : Bat tins could not be proved 
by the Triangles in the oppofite End C ; becasfe the 
Bafes being the fame with the other, and having their 
Legs longer, the vertical Angles at k and / are more 
$cute. The L^s are tofiger ; becaufe the End C, 
^ whetf irt its Pkce, is not at right Angles with the Top 
ifySi Bottom of the Mdrtife, as the End D is. 

Tjj^t next thing to be deferibed. in the Mortife, is 
the Bore, great Hole, or Perforation ; ^wfaich is beft 
fljewn in the Side of a Mortife of i Wheat-drill, 
being larger, as in Fig. 3. wherein i e i d is the 
fi^eat Hole, and is a So^ioa of an h^tiow Cybxier, 
that pa{]b» riiroogh the Mortife, with its Axis parcel 
to the Edges of the Ends of the IMtortife : This 

Cylinderj^ 
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Cylinder; beir^ cut by the Side of the- Morxife pb- 
iiqu^y, and not parallel to it$ Bale, is an EUlpfe. 

TtSs prick'd curve line is a Circle parallel to the 
Bale of the Cylinder^ and ^the curve Line h d c e is 
the Ellipfis i and this Curve is ,mpre or kfe elBpjtical 
(or oval) in proportion to the Angle of Inclination, 
or Bevel, of the Sides of the Mortife. 

Of this Ellipfe the longeft Diameter (ox Axis tmnf- 
v^fus) b c \% zx, right Angles with the upper and 
\ovrtv Edges of the Sides of the Mottife* 

Its ihorteft iDiameter (or Jxis reHus) d e is the. 
Diameter of tjie Cylinder, bifeding the Axis trar^- 
v&rjm at right Angles in the Centre ^^ and is in this 
Figure one Inch and an half. 

This Ellipfe being concentric with the Circle, th« 
Letter a Ls the Centre of bath. . ; 

The Semi- ellipfis c e b \% iJie Part of chief Ule; 
and therefore the Edge muft of Necefitity be fmooth, 
and without Flaws, as m^ft xht Surfaces of the Sides 
of the Mortife betwixt the l^IUpfe and the Fore-end. 

The Tongue erf the Seed-box {Plaie 2. Fig. i.^ 
differs from that in the Sound-board of an Or^u 
(from which I took the Idea of it) in Shape» in Si- 
tuation, and in the Manner of .it$ being lix*d to tt^ 
Mortife. 

The Tongue, in the Organ, is on its Surface A 
long Square, or redtangled Parallelogram, a little 
broader and longer >than the Mortife (or Groove) it 
Ihuts ^ainft ; but tIjis,ToBgue on it3 upper Surface, 
which is here turn^df ^ownward^ ^j^fi ^ Plane, is a 
Trapezium of the fame Shape with tne Fore-end of 
the Mortife juft nowdefcribed, eatcept that.the Tongu?, 
has a leis Bevel. 

The Situation of that in the Organ is on the Out- 
fide of the Mottife, which it (huts by its Spring 
behind ii^ and opens immediately by the Finger of 
the Organift prefling down the Key to let in the,CQm- 
prcfled Air to its Pipes i but this Tongue is fituate 
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within the Mortift of the Seed-box, and placed almoft* 
in a manner, diagonally -, for, had it been placeid like 
the other, the Seed getting betwixt it and the Edges 
of the Mortife, would not have given Way to its 
Shutting (as the Air does to the other), but have kept 
Jt always open ; which would have rendered it uielefs 
for fpwing of Seeds. 

The Manner of fattening the Organ-tongue to its 
Mortife is by Parchment and Leather glu*d to its 
Surface, and alio to the Sound-board, at its End 
which is oppofite to that preffed open by the Key, 
and fhut by the Spring ; but this our Tongue is held 
within the Mortife, and moves on an Axis, which 
paffes thro' its uppci: and narrower End, which Axis 
IS the Pin A (which muft be exaftly parallel to the 
Edge of the End of the Mortife), and alfo thro* the 
Hole / in Fig. 3. in Plate 2. which is feen in its 
Place at A in i^Vf. 3 . Plate ^. and likewife through 
both Sides of the Mortife near their upper Edges, 
and as near the Fore-end of the Mortife as may be, 
without the Tongue's rubbing againft the faid Fore- 
end. 

'' The Breadth of the Tongue muft be conformed 
to the Breadth and Bevel of the Morrife, and when it 
is on its Axis, it being raifed tight up as far' as the 
Aortprick'd JLXntl m'mFig. 3. Plate 2. being One- 
eighth Part of the great Hole, and being there, you 
fee its upper Edges touch both Sides of the Mortife 
by their whole Length: Then it is rightly made; 
and by this todphing both Sides of the Mortife 
tightly and clolely, when raifed up to that Degree, 
it appears, that tnie Two upper Edges of die Sides 
of the Tongue are indined to each other in an Angle 
tfiat is more ^cute, by aboqt One-third, than is the 
Angle of* Inclination of the Sides of the Mortife. 
' Hence, when the Tongue is let down to its Place, 
there will be on eadi Side of it an empty Space, be- 
f^vd it and the Mortife, of the Form of a very 
' ' ' acme 
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acute Triangle, whcife vertical Angle .is more or lefl 
acute, according as the Tongue approaches clearer to^ 
or recedes farther from the Spindle. ' . ' - 

Thisi5^. I. Plate 2' is the brals' Tongue \vitb;ib 
Back -fide upwards. The Two outtr Lines a 'lb arirf 
£ d aYe the Edges of the 'upper Surficip' (tho' tutnM 
downwards in this Figure), which are inclined to cacb 
other, as afore-mentioned J but the Two inner Line? 
e f mAgh are nearer to each othbr; whereby thSs 
under Surface is narrower than the upper : BbtH muft 
be. plain Surfaces, but the upper and its TwoEdgei' 
very free from Flaws, and fmooth, pr pblilh'd,* - 

The Reafon why the under Surfacte is nariiower 
than fhe upper, is to pf eferve the Bevel of the empty' 
Triangle : For tho* the Bevel of the Sides of tHe^ 
Mortife would be fufficient for this, if both Sides 
of the Tongue were fure to keep equally diftant fronnc 
the Spindle ; yet as the Tongue never is fo tight on 
its Axis, but that fometimes one Corner of it may 
be nearer to the Spindle than the other,* in this Cafe^ 
that Side which is neareft to the Spindle would reverfe 
that Bevel, fo as to make the fniall empty Spacc^ 
that is betwixt the Mortife and the Tongue, wider" 
above than underneath. « 1. • . . 

C C are the Two little Knobs that prevent the- 
Spring from flipping to either Side, an^ are at the 
Diftance from one another of the Brfeadth of the 
Spring. . ' , 

Fig. 2. (hews one Side, and the Thicknefs of 
the Tongue the other Side, being the fame, a b 
ihews the potiQi'd Surfiace (being a trpePlartc), wherc^^ 
on the Seed runs down to the Spindle. ' c'd the Back-, 
fide, which lies turnM lippermoft in jfTf. t,. bied, 
fliews one End of the hollow Cylinder of the Tongue,; 
thro* which its Axis pafles. \ ^^ ^ 

The Length of the Tongue muft'b^ fuch, as will 
reach bwer than juft to touch the Bottom of the^^ 
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great Hole as. a Tangent} for, if it be noV longer 
than that, it might happen, that when the Mortife is 
empty of Seed, and the Tongue fet up clofc, a 
Wheel might, in Turning, orotherwife, go a Jittle 
backwards, and caufe a Notch, of the Spindle to take 
iMold of the End of the Tongue, and tear it out of 
^ Mortife : Therefore let the Tongue reach a little 
bekmr the Spijadte» as the prick*d Line g b^ in Fig. 3. 
9f Plate 2. doth. 

As for the Poftgre in which the Tongue ought to 
ftand in thc,MortiJ(e, it is (hewn by the Three prickM 
Lines in Fig. 3. Plate 2. wJiere the pri^k'd Line 
g b mdces an Angle of Forty-five Degrees, being 
the nearefl: that it can ftand to the Spindle ; tli£ 
prick'd Liw i b makes a fomewhat greater Angle, 
and it is a mean (or middle) Diftance from the Spindle ; 
and the prickM Line kbh fuppofed to be its greateft 
Diftance, where the Tongue makes its greateft Angle 
vith the Top and Bottom of the Mortife. If the 
Tongue flood fo obliquely as to make an Angle much 
lels than Forty-five, the Tongue would rife too much 
againfi: the Bevel of the Mortify, and the Spring 
'wouki have the greater Difficulty in returning it to 
its Place, when driven back by the Force of the 
Notches. 

And bcfidc,, when the Tongue flood wide from 
the Spindle, there might be fo much Room betwixt 
it and the Sides of the Mortife, that fome Seeds 
flight fall thfo' there. 

The Steel Spring is D, property placed upon the 
Back of the TongOe, in Fig. i. Plate 3. 

At firit, I made the Spring double, /. e. ^h Two 
Legs, in Invitation ^f that in, the Organ, and faflened 
into its Tongue^, much after the fame manner as the 
Spring of the Organ is into. its. Tongue., or Flap, 
wiuch prevents the comprelsM Air /from palShg out 
of the Soujod-board, except whilft the Key > iSirufl 

down 
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down by the Fmger of theBjK^er; but the Drill* 
fpring requiring to be of a vaftly- greater Stitt^gdk 
than dsaty i made it of Steel, of the Breadth 4)f:£dF 
an Inch, inftead Qf BnUs Wire :• This performed vm 
well, and feveral Drills are yet extant) iAm have otilf 
this Sort of Springs : Yet I £>und. there was gftn: 
Diffictiky to fet the Legs at their xlcte Diftance i^^(^ 
each other; for thdr Seaibnii^ would aher^heM 
from what thejr were, whiift the Steel was' foftt 
They alfo took up too much Roooei in the upper Y^ 
of the Mortiie. Then, to remedy tliefe InC€ti9|iemen<^ 
desy I made it fiiigle, with only due Leg, which by 
full Experience is found to be mueh better than the 
double one; it does not contain a Fourth l^t t^ 
the Metal, and is moft eafily made, requiring none 
of that Trouble and Nicety that the double Spring 
doth. I (hail therefore gire a Defcription of the 
fingle Spring only. 

B, the End of the Screw^ which hoUs the Spring 
to the Tongue, thro' a Hole near the upper End of 
the Spring ; D, t^e Middle, againtt which |:be Eiid 
of the Settmg-fcrew bears. ' 

Its Length is almoft the whole Length of ttie 
Tongue \ the. End E reaching ^ery near to tte 
lower End of the Tongue, and die £jnd B is as near* 
the upper End of the Tongue ; as it can be plabed 
without couching the Cytinder <if ihe TongM. 

The Breadth is ufiially ^tbout half an Inch; thd 
Thickneis muft be in propordidti to its other DimeA^ 
ftons, and according co the Degree of StifFnefs re- 
quired. 

The longer it is, the tbicfccn- it muft h^ 10 lia^ 
the fame Stmhefs ; but the broader It is, the tlnantt 
it moil be ^ the lame Lfmgthi I0 that it >is hsufA 
to determine its Thickoefs; h is made Hiflfctf or 
ftronger bv being cut fhorter ; it is made weaker, 
or left ftifl^ by fifing or gnndmg it ekher tiivmer or 
narrower. 

The 
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- The comtiion Tfat£knefs is* about that of a Slul* 

ling (a).' ':'/■ : . :, - 

The Degrees . of. Stifiiiefs ate meafur'd in this 
snanner; "z/iz. Fi» Two Boards tcJgethei-, leaving a 
Chtnk betwixt tism,* in /one Place of an Inch long; 
.U^ the:3pring (>^^ien XbaToned acro& this Chink) with 
its Middle exadfyiover.it ; then put :a tString over 
l^e Spring, ■ whidi may pa& with bdch. Ends thro' 
the^Phinkj ;and tie! fo» much Weight to the Ends of 
the Sfripg under the. JBoardSv that will puU down the 
MiddJe'of the. Spring; till it toucfai the Chink, and is 
ftrait with both its Ends : This .will (heyr the Degree 
of; Stiffhefs. But note. That the Spring muft be 
crooked, and beariooly upon its Ends^ with the hol- 
low Side upwards. 

If ten or a dozen Pounds Weight ptill it down to 
the Board, it iis a good Degree of.Stiffnefe, for a 
krge Box : We are not confin'd to be very nice or 
cxafl: in the Degree of StifFnefs ; for by our Fingers 
prelfiiig it, we that are pra£lis*d in. it, know welt 
enough, . whether a Spring be of r fufficient Degree, 
of Stlfihefs, without weighing it ; but for fuch who 
arC; uiiacquainted with them, it is beft not to trull to 
Guefs, but Weights ; and to adjuft the StifFnefs to 
thatiof a Spring, that .has been known to perform 
well. • ' 

The Spring muft bear againft the Back of the 
TongMC at each End, and lie hoUow in the Middle : 
3ut the. Degree of HoUownefs of the, Spring is very 
material 5 for thereon depends theDiftwice of the 
Tongue's Motion towards the Spindle by Force of 
tbe.Sp^ingy and back ag&ih quite to ithe Setthig-fcrew, 
by the. Seed that is prcfs'd againft it'byForce of 
thit l^otches, when they are moved by the Wheels -, 
becaufc the more the Spring is cjiirved, the farther. 

, "• • • • ■ . -\.- 

:(^)::Net.^ite fo .thick as a. milled ShilUnst but rather of an 
eld broad Aamped Shilling^ which is a litd'e thinner. 

will 
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will it thruft the Tongue fram its Middle, if its 
Strength be fuperior to the Force, that refiite it, as 
it ought to be when a Notch is pafled and before the 
next: This Motion of the Tongue is call'd itsPlay, 

In order, to meafure the Diflance (or Quantity) of 
this Motion, we muft confider, that the Tongue, 
moving on its Axis above, defcribes with its lower 
End the Arch of a Circle, the;Chord of which Arch 
is the Meafure required. 

To mieafcrre this by the Angle the Tongue makes 
at its Centre, would be no. Rule for making Boxes ; 
becaufe ibme Tongues are longer, fome (horter, in 
proportion to the diflferent Diameters of theSpindles 
they move againft ; and yet the Play of the fhorteft 
muft be as much as that of the longeil, that is, it 
muft defcribe as great an Arch at the Place of Pref- 
fure (.defcrib'd in i'Tf . 3. Plate 2\)i and therefore the 
ihorteft Tongue: would makexhe greateft Ang;le. 

A ihort and eafy Way, then, for a Mechanic to 
meafure, is thus : Screw in the Sctting-fcrew until 
the Tongue c6rae within a quarter of an Inch of 
touching the Spindle^ then take outs the Spindle, 
apd from the Centre -of the Hole draw a Line on the 
Side of the Moirtife, perpendicular to the Tongue, 
and at the Tongue's Edge make a Mark with the 
Gompafles, or a Pen ; then force back theToflgud 
againft. the Setting^fcrew as Tar as it witt go (that is, 
until the Spring touch the whole Back of the Tongue)} 
produce the faidiiine to the lame Edge of the-Tongucfi' 
or fet theEnd of the Rule thereon, and draw another 
Line, by the Rule, from the Mark to the Edge of 
th^* Tongue, when fartheft back, and there ms^e the 
fccond Mark. The Ruler ufed this Way will fhew 
both xhe Perpendicular, and the Meafure. * 

But yet . a quicker Way: is^ to fct^ the Tongue, by- 
the'.Sett!hg-^lcrew,iup to theiEdgtf^of the Hole 5 and, 
v^^hen * it is*, fbre'di Jsack, meafulic from the Tdngu^' 
to: the;:neareft}Faii'uf thc.Hok,ryhich wi*t-evdr1»§.' 
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t* perpeodicuSar line^rawn from the Centre of the 
Hole to the Plaice of Pfefiure above*cnentioned, and 
Iriake 4iyAhef Mark there :• No w the Diftance between j 
thefe Two Marks is the Meafure (near enough) of 
the Tongue*s Play at the Place of Prcffure. Tho' 
this tide drawn on the Side of theMortife be not 
exactly perpencUcular to the Surface of the Tongue, j 
foDC only to its Edge ; yet the Difference is next to 
nothing, and not to be regarded. 

If its Meafure be a quarter of an Inch, it is what 
^perfence {hcy9% to be of a good Size for all Corn 
^d Peas ; a Uttle Jefs is no Harm, but greater is the 
Hioft fatal Error, into which moft of the Pretenders 
ID the 'making of this Machine have fallen ; they ^ve 
the Tongue half an Inch, fometimes Three quarters 
of an IjQch Play. The Mifchief of this Error is yet 
farther increaied, if the Spring be weak, if the Mor« 
tife have a too g^at Bevel, or if the Angle made 
by the Tongue at the upper Edge of the Mortife be 
too actite* 

.When the Tongue has too great Play, the Seed 
i^.^pc to be turn'd out too fad, or elie too flow, 
in . ipite . of the Driller. For when the Tongue is 
fet at its due Diftaoce from the Spndle, and is thruft 
quite back by the Seed prefs'd againft it by the 
Turning of the Notches ; but the Spring being un« 
sd>le to return the Toi^e to its former Place at fiich 
a Diftance, at the time of paffing the Intervals 
which are becwbct the Notches ; then the Space be« 
tweien the Spindle and the Tongue being too open, 
tbe Se^^.is lent down too fail. 

To prevent that, they fet up the Tongue to the 
Spindle; and then, as often as the Spring happens 
to overcame the Force of the Seed's PrefSire (as 
ibmetimes it will), it is ieht out too flowly . 
, The Indquality of the Running of the Seed makes 
fuch BoteQ ufclefs, which the Esqxence of Two^pence 
(for another Spring, or new Sea&iimg of that) at 

moft 
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moft would rectify, if the Maker un&rftood how 
to mend bis own Work. l( time did permit, more 
fhould tie laid on this Point, becaufe I find it k, the 
Pons jlfini of a Workman. Sometimes it may be 
prevented, when the Spring is too hollow, and giVM 
too much Play. Screw the Screw, that holds it c^' 
the Tongue, down cldfer, fo that the lower Part of 
the Screw's Head prefs againft the ^mng, and there-* 
by force its Middle nearer to the Tongue, until yoa 
find its Play leffen'd to its juft Diftance« 

The Spring, remaining in this comprefied State^ 
has loft the weakeft, and retains only the ftrongeft. 
Part of its elaftic Force. Therefore, if ^00 find it 
then too ftiff, make it weaker by Filing or Grinding^ 
or elie put another into its Place, which is wortb 
honeftly no more , than Two-pence. 

This Holding-fcrew has a pretty broad Head, and 
is fcrew'd in by a Notch, like the Screw^pin of a 
Gun*lock. 

The Hole in the Spring muft be fomewbtc bigger 
than the Holding-fcrew, becaufe the Sprinig muft 
have room to move and play thereon. 

If the Middle of the ^ring were againft the Midf 
die of that Part of the Tongue, that is betwixt its 
Axis and the Place erf* Preffure, the Diftance of the 
Spring's HoUownefs would be juft half the Diftance 
of the Spring'^ Play, to wit, the One-eighth Part of 
an Inch $ but as the Spring does not quite reach up 
to the Axis, and reaches much below the Place iS 
Preffure, the HoUownefs at the Placet where the Set*^ 
ting-fcrew bears againft the Middle of the Sjddng at 
D, is confiderably nearer to the Plaoe ^ Preffure 
than to the Axis of the Tongue j thisHolbWnels of 
the Spring at the Setting-fcrew may be fomcthing • 
mor6 than the One-eighth Part of an Inch, to give 
the Spring a Quarter cf an Inch Play > but it fcldom 

has to much. 

Figk 
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\: Figi 4-. 'n Plate 2. fliews the : Length and Thicknefs 
Ckf the^Stcdi Spring oflaTOrnep Seed-box: This 
iervea bpthr fot a ^ongi^e and Spring : It is made 
^ftftrait^ aad cben. the narrowed End of it is turned 
found, tilijt reach to a^ and forms the Cylinder A, 
^soV which its Axis paflfes; but is not welded or 
yAntd. to the! other Part of the Spring at a : It is 
placed in: the Box with the Cylinder Part underneath. 
The Face of this Spring is feen upon its Axis, mark'd 
K, in Fig. 5. . Its Axis is to pais thro' the Hole E, 
4nd fcrew into the Hole F, in Fig. 2^ as is feen 
more pkinly at a in Fig. 9. 

As the Top of every Tongue ought to be even 
with the upper Edges of the Mortife, the Thicknefs 
pf the Cylinder of the Brafs Tongue caufcs the 
Hole in the Sides of the Mortife, into which it is 
beld by its Axis, to be far enough from the Edges 
pf the Mortife, to be bored and fcrew'd without 
Danger of breaking the faid Edges -, but the Spring 
©f the Turnep-drill being fo very thin, there is fome 
PifR<?ulty in making the Hole fo high, and near the 
Edges : To prevent which Danger, Fig. 7. fliews the 
End of a fn;>all hollow Cylinder of Iron or Brafs, of 
the Thicknefs. of the Mortife -, which, being put into 
the Cylinder A> • in Fig. 4. raifes the Spring higher 
above the Hole ; fo that it may be made as low in a 
Turnep Mortife, as that is which holds the Brafs 
Tongue in tlie Wheat-drilJ. But we do not always 
ufe this innci: Cylinder (tf>; but rauft then take the 
more Care in boring the Hole, or clfc it will burft 
out at; the 5dgf s of the Mortife, 

' Its Shape muft conform to that of the Brafe 
Tongue akejgdy dcf^ribed. . 

; {a\ For, iflftc^ (pf thif , We may ufe a Bit of Woolen Cloth of 
the Breadth of the Mortife, glued on to the Bottom of the Hop- 
per, which, •filliiig ehd Vacuity above the Steel Tongue, prttents 
any Seed from running over it, though the Holes are bored as 
low in the Mortife as if the Cylinder Fig, 7. were tojbe ufed. 

The 
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' The Degree bf its Stiffhcft is known by weighing, 
fts h^ been direifted for the other Spring ; and being 
laid With its^ Face downwards over a Chink, with a 
-fmall Piece of Wood of the Thicknefs of aBarlcy- 
corh' tx^ each Ehd^ and a String taking hold of its 
Middle, and defcehdlng thro* the Chink, the Weight 
of Five Pounds, tied to the End of the String, will 
juft bend the Spring, till it tbuch the Edges of the 
Qiink ; and this Is the StifFnefs of a Spring that has 
performed well, for ihany Years, in drilling of Tur- 
iiep-fted. : 

-'the SET.T I NG-S CR EW. 

J%. 6. is the Iron Setting-fcrew^ which pafles 
thfO* the Hole in the Fore-end of theMortife^ Fig. 2. 
and pallh up to the Middle of the Spring by the 
pritk'd Line p J in thefame Figure. The Ufe of 
this.Setting-fcrew ISj to increafeor diminifh the Pro- 
portion of Seed to be turned out by the Notches; 
and this it does by forcing up the-Spring and Tongue 
(where there is one) nearer to* or farther from the 
Spindle^ whereby the Seed-piafTage is n^e wider or 
narrower, a^ is fhewn by the Three prick'd Lines in 
Rg. 2. and Fig. 3. 

Obferve, tlut the prick* d Line^ j. Fig, 2. (being 
the Mordfe of the Turnep-bbx) ftands higher than 
the fktxit Line doth in Fig. 3. which. is the Mortife of 
the Wheat-box. The Reafon of this Difference is,, 
becaufe the Spring m the Wheatbox bears at its lower' 
End i^ainft the Tongue below the Secfd-paffage, and' 
at its upper End below the Axis of the Tongue,' 
whereby the Middle of that Spring is lower than the 
Spring of the Turnep^-box, which, being both Spring, 
and Tongue, bears againit its Axis above, and againft 
theSced«-pafiage below^ therefore its Middle is higher* 
This^^ctting-fcrew (hould be placed perpendicular to. 
the^Tongtie when at its mean or middle Diftance 
fronfi the Spindle, wluch may be fuppofed to be itht 

Y . middle* 
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'^niddlemoft of the Three mcntipnM . prickrd lines. 
This Setting- fcrew ought to be fmooth and fQt^d 9 
us End, which bears againd the Spring; fofr, if ft 
Ihould have iharp Corners or Edges, the ;S[H*iog 
might be wounded by them, and in time might breal^ 
there, being prefs'd by every Notch that tqps^ag|f|i|ift 
it 'y and, as I have computed it, a Spring- undergoes 
One hundred ttioufand of thefe Preflures in one Pay's 
Work; ai^dyct, in my whok Praftice, Xhaye .h^ 
only one Spring broken, ^d ^^ ^^s ¥^ i^f^^i^ ^ 
large Sort of Peas with a Wheat-drill, and mx^_ go 
cafioned by a jagged End of the Setting-fcrew, 
which was not placed perpendicular to tlie Spring, 
by which means the roi^h End af tbe Scrcrvr |n«de 
Scratrbes againft it a Quarter of an Ick^ ]ppg» Md 
fo de^ p, that th^Sprir^ broke cffthcce : LeC mw tihti 
Setting-fcrew be any longer than juft 10 iomt ihe 
Tongue up to the Spindle ; for^ if it (hould Ibie fonger, 
an ignorant Driller . might happee^ by t^e.foKce of 
ihe Screw, to break the Tong^^ ^r its A^is^ bus 
in the TumepHdrill, which has ^ty a Spiking v^tfA 
of a Tongue, the Setting-foccw oaay be a Thread or 
Two loDgfr ; bccaufe the Spring will yiekj ^ iinlc to 
it, after it touches the Spindle, and is fansketimes of 
life in that rdPpe^b, when the l%>tches are xg»o lurge. 
This Screiy miift he of fuch a Bigneis, that H may 
not be in Dabger of bending ; for if it; lllouM b^ 
bent, it could not be fcrew'a up. with, any Certainty:, 
becaufe its End, being cixkoked, wopld be below !£& 
Place at one Half- turn, and aboire it at tbe other 
Half-turn ; and fo the Spring might be. fet. fairer 
from the Spindle inftead of nearer, and neaifen ia- 
ftead of farther, by the Crook^dnefs of the Settiiift- - 
fcrcw. Its Head may be. made with a KbiichwiD it, , 
to .be fcreSK^'d in with a Knife, or eKe with^ aiHead 
Wee a T, to be tprn*d with, tbe fingers, w^icfa Jditnk. 
ia^bcff, efpecially for a Wiieatf drill \ htC2LuSp as ^^ the ■ 
Biicle andj Liine^ which, ftick m tt^ 'Wheat, gioiv 
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iSricr, it will run fafterj and tliercforc*theSctting- 
fcrcw muft be frequently fcrcw'd in to Icffeff the 
Sted-paflage. 

The Sccd-paflage, 6r Place of Prcflure, Is where 
the Seed panes down betwixt the Spmdle and th^ 
Ton&uc ; and is in that P^rt where they arc ncareft 
togetnet ; for there the Seed is prefsM hardeft by the 
Foree of the Notches, which carry it down : And this 
Paflage is higher or lower, as th* Tongqe Hands 
nearer or farther from the Spindle ; for as it Hands 
Trider, it becomes nearer to perpendicular to the Top 
of the^Mortife, and then the Seed-paffagc is higher \ 
and when it ftands neareft to the Spindle, then the 
Seed-paffage isr lowdft. This appears in Fig\ 3. hf 
the Three pritk'd Lines an^ ao^ and a p. 

The Spindle, with its Notches, is beft fhewn where 
k is lal-ge, and made of Wood, as that of the Whcrt 
Seed<-box \ it is a folid Cylihder that paiTes thro', and 
fills the grtat Hole, or hollQw Cylinder, of the Seed* 
boxv it is bf various Lengtlis, according ^to tht 
Diftance its Wheels go a&nder \ it is always in large 
"Boxes the Axis of Two Wheels^ and turns round 
with them, as the Axis of the One Wheel of 4 
Wheelbarrow does with that: Thefe Wheels hf 
their Circumferences meafure out the Ground over 
which they Carry the Seed-box» and, by the Notched 
in th^if Axis, deliver down the Seed equally, whether 
they movt fwift or flow ; becaufe an equal Numbct 
of Notfchfuls of Seed >vill be delivered thro* the Seed- 
paffage at each Revolution of the Wheels. 

The Notches refcmblc thofe in theHind^r-cyliftder 
of a.Cyder-miD, which break the Ap()les by tum^ 
ing againil: the Notches of the Fone-cylinddr, as our 
NotcSes'tiirti againft rfie Tongue \ anci brpife thfe Api 
]dl«s Whlth come betwixt them, as our Notches roi^ 
fometinfes bruife foft Seeds, i^ the Tongue ftood cbfe 
to the Notcheii, Without anySprif^ behind it to give 
Way CO their Pteflure; and return the Totigue ag^ 

Y a ts) 
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to its Place, at every Interval betwixt Notch and 
-Notch^ :'' ■ 

- Theteft Way, that I can think of, to (hew the 
making of thefe Notthes, is by a Sedion of the 
Spindle at right Angles, in the Middle of the Notches, 
as in F/f * 4. of PlMe 3. which is a Circle whofe 
tircumference is cut off by Six Notches ; which 
4hew the difFerentSort of Notches, that increafe or 
diminini the Proportion of Seed to be carried thro* 
the Se^d-paflage by them: The Lengph of tlic 
Notches we never alter ; but make them always pa- 
j*allcl to the Axis of the Spindle, and of the Length 
of the Diftance there is between the lower Ends of 
the oppofite Axes tranfverft of the ElHpfes, or great 
J^oles, of the Mortife % for if any Part of the Surface 
of the SpiAdle fhould be betwixt the End of a Notch 
and the Hole, one or more Seeds coming betwixt that 
Surface and the Tongue, might hold it open, and 
prevent its prefling againft the Notch, to hold the 
Seed therein from falUng without the Turning of the 
Wheels. 

This Proportion of Seed is aker*d by the Number 
of Notches, and by their Depth or Breadth, or by 
both. ^ f is the Depth of a Notch, which we call 
its Side ; and is that which takes hold of the Seed, 
and carries it down thro* the Seed-paffage. The 
Manner or cuttmg this is feen by its being a Portion 
of the Radius A r. The Bottom of a Notch is made 
in diflfereht Fgrnas (a) : As, firft, it may be convex, 
■■'-'.■■ /as 

\ {a) The convc:^ Form is bed for turning out ia great Propor- 
tion: pf Seed; becaufe fuch a Bottom may be broader than one of 
any other Form^ in a Notch: of the fame Depith and Capacity; 
and fuch aNqtc^ haying its Capacity iaore in Breadth than Depth* 
will be lefs liable to let fall any Seed without theTiurning of 
the WheelS; than a Notch th^t is deeper and narrower, except it 
bfe v^y narrow, whith it cannot be for throwing out a lai^e Pro- 
portion ^f Seed ; for a greatNomber of Notches cai^not have 
s^kog^thcr thfi iameCapacityas a leilcr Number of the fame 
* ?• -c. ' Depth 

1 
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as is fliewn by the curve Line b d. ' We may inlar^^ 
the Capaciry of this Notch^ by taking off the Con*, 
vexity of its Bottom, as in the Bottom of the Notch 
Ihewn by the Line ef\ and if we would iricreafe it 
more, we make it concave, zs g &. 

But of whatever Sort or Dimenfions one Notch 
is madfe, all the reft (hoold be the (ame cxadtly j and 
confequendy, the Interftices (or Intervals) between 
Notch and Notch, of which the Line /^,' being an' 
Arch of theCi^cle, is the Breadth, muft be equal (a)^ 
and cannot be ^herwi(e, if the Notches are all equal 
and equidiftant, as they appear in the adjpining F/^g". 5.* . 
which is a Seftion like the former, and fhews Six In- 
tervals, .with their Six Notches^ of the Size wherewith 
we drill St. Foin with high Wheels ; but when we 
would drill very thin, it is better to have but Four 
or Five Notches inftead of Six. 

Fig. 6, Ihews a Notch of the Spindle, a b is the 
upper Edge of the Side of the Notch, being always 
an acute folid Angle, r i is the Edge of its Bottom, - 
being always an obtuie Angle. ^ / is the Angle 
made by the Side and Bottom, and is always (hdrter 
than the aforefaid Two Edges, by^ reafon of the 
Obliquity of the Two End^ ; this Angle is never 
obtufe, except when the Bottom of thd* Notch is con- 
cave. Thefe Three Lines muft be parallel to the Axis . 
pf the Spindle. 

Fig. 7. ispne End "of the afpre-defcnbed Notch ; . 

the ISm&ab being joined tp the hint fd of Fig. 6. ; 

, . . ' • 

\ 

Depth may. 'The concaa^e Ndti^bV if it werir as^ broad as the 
cojivex may be, wodd make the ftiterftioe; that id ht£<xe> it, 
liable to be broken out, and ; (o Two Notches.i would become > 
One; but the Convexity of the other fupports.the Interftice. like 
an Archy and for that Reafon may be niade to rpach atmoftqpite 
to the Notch that is before it, without that Danger/" ^ i 

(a) But thefe cannot be eq\^^l» unl^fstlffi Notches ire n\\ of* 
equal Breadch/and equidiHant from obe another; aitd^if theyare 
odierwHey the Seed will not be'.equally deli veiled to the Ground. 

. ' - "Y" '3'- ' " ■' '" 'and 
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^d thcLioe a f, being JQinM to the J^ific ^ / in 
J^jf. 6. Would be the End of that Notch in its pro- 
per PoftuVe \ and then the Lfine b c^ being an A^^h oi 
the' cylindrical Spindle, would be the Edge of the 
upper End of the Notch, a h c^ being jh^^rea pf 
this End, is a Plane, and, when in its Pl^e, rnakes 
M Angle of Forty-five Pegrees wifh the A^^ the 
Sfpindle, Tlie pthpr End is the fame with this in all 
reipefts, except that, l?eing oppofite to it, i; js in-r 
clinch to it in ah Angle of Ninety ^Degfrees, at the. 
biottonx Angle of t%S r^qtch, at t;his Line e f 'm 

• Fig.%.\^ a Notch lying with its End$/near it, 
and IS of the (ame Dimenfions with thofe appe^ieg 
in the Seed: box, pi^. 3. 

The Cover B appears with its upper Surface rightly 
placed in the Mqrtife, in Fig. 3. of PkUe ^* ^hero 
Its Breadth is (hewn tp be the fame witlvthat oJf»t|ie 
Mortife 1^ but; its Shape, and othef Difnenfions^ $u^- 
beft feen in ft^, 3, qf Phtc 2. where,// is ii^ 
Length, and, r;caches |rQm the Hinder-^d qf th^ . 
Mortife, to withip the Tenth of an Incb-of i^p upper 
End of the ^xu trapfver/us c^f the EUipfis ; it; 
greateflf Depth U from v to w, and is naadc fo d^ep« 
pat its Bottom, at 1^, beaiing again^ the End €n , 
the Mortift, may prevent Its P^int^ whif:b is at ^ . 
from finking down to touch the Spindle, whk:h ^t 
neither t;f>u{ldo> |ipr be fo high abpve it ^ to AiSbr 
a Seed to pal| tietwe^n tl^e.5pwd]p ?nd it, thp * the Scwl 
is not ai)t to pais that Way, becaufe the Notches throiTf 
It forwird?r frofla the Cowr* a is the Hole, thro* 
ii^hicb an Iron Screw*pm paffes, and fcrew$ into tho 
pppqfite Sides of the Morti&jj to hqld it firm i?i it^ 
Hace : ^Tis made fo thin betwbd x aod jr bjotth for 
Ughtnefs, and that the Seed . may come 1^ mord 
freely to the Notches, without {)anger qf Arching 
at that End- The Vfe of tfijC Caver is to prcvq;yj 
any Sc«i frc)m feHihg do wj^ Whind the Spindle, 







- *^i^. ia Plaie 2v iV tiie Fgrc-end of a M^Keat 
Mprtifc, with its Hole A, thrb* which the Sctting- 
feffeiif is ]|arcW'^, and paffifS up to the Back of th(> 
Totopc'ljy the tihe jf i^ in Fig. 3, 
' J^Ji $r- in Piate j. Is the hinder End of' a WWt 
Mcfffffei Which bj^ iti f)rick'd Lines,* and the Two 
fight angled Triangles they ;make, flicws the Bevcll' 
of tffeMartife, and alio fe Depth j it alfo fhcws the 
difference of the S(ivfef of the Mortife, and that o| 
^e^brtgoe. Fig. i. which is placed ag^hft it: 
thisfe Figures havitig-teett alreacl/ cfemonftrated iii 
the Defcciption of the Turnep Mortife, and in thefe, 
F need' fay no more of it, . but that f think tKefe' laft- 
ri1enrfbri*d Figures fufficient tWfedUoris fgr uricierr. 
ftandihg and making' the Mortifc bf a Wheat-drill. 

;%; J. of Plm 3V exhibits to View a Wheat 
Seed*i)0)t, "^ith its Appurtenanc6Sj^ fHihding upon \ti 
Bbttotti i V tht Brafs* Coyer ? C the Tongue hangiii& 
upoii its A*iSf ; c tiit End of the Iron ScreVr that 
hoidst)ri the S^pring, coming thro^ the Tongue, and^ 
<5led fmtJbth \^ith it; a^ a^ a^ arc iThrec Notches of 
theSpirtdfe^ with theif bfcvel Ends ; *» *, ait Twa 
InttJrtfiiie? betilrijtt the Not'Che^^ ' 

' Jfithertb wc havf been fpcakirig of tlie Parts 
contained in theWheai: Seed'-bbx; let us now come 
rb the- Parti cArttaitting': As, firft,: defgisQit upper 
Surface of the Brafi Seed-box, , (hewing the Top or 
die Mhtmsiy artd what it contains •, b b by and b b b^ 
AeW the Ends of the* hollow Cylinder, ^d its' Bafts 
cortfing btJt erf each ^ide; farther' than the Boxr;, for 
if it. did not prpjeft ferther.out than the Sides of ^c 
Box5^,the ftirfdce Of it would be fo narrow, tKalf it 
Would cat the woodeh Spiiidle by die Friflibn naa^< 
between if. and tfe'Spindlfc ; btkt the. Surface,. &u^ 
oT tfiii? Bi'eadtfi, rfc;trer wears into the S^indlfc. but, 
iriafes itfrtiooth and'&ih1n|j.v i i /i.and / f /,rmcwij 
PbttjGin of die woodm S^ihdl? fof an lofli wd ;?y»- 
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half-Dia.metcr)iCornin5 jP\3t, of tl^e hoUi^w Cylinder, 
dn'eachSid.e of the^^rafe 6p3C,.- .t^ .•,,,.-' , 

.The Spindle; , is'; kept from npQving .cnd^wjy% by 
Wredths, in the fame .manp^r "as . the iV^i^*- 5^ * ' 
Wheelbarrow is. V yrfiicb Wreaths fliall be defcribed 
together!' with, the ^Qppen k is the Hole by wtdch 
the Fore-end of. the^Seed- box- is held up to the Bot- 
tom of the Hopper, by aBcrew and Nut, : /i» the 
fiole where the Hinder-end of the Box is held up, 
in the fame manner as the Fore-^nd is. mn o p fliew 
where the Two Halves ijf the .Seed-box are. jbin'd 
together. . ' . . / r 

Fig. lo. Ihews the Outfide pf One Half of the 
Brafs Seed-box. AAA Ihew the; T^icknefs of the 
projefting Bafe of the hollow Cylinder, which ia 
made the thicker, to the end tb^t the Hple. may 
be bored larger, and made an Inch and Thrjpe quar- 
ters Diameter, when a Spindle that is to g^h therjein is 
required to be of that Bignefs, by reafon of its ejctra-t 
ordinary Length,, as it is in the F6rc-hop|>er of the 
Wheat-drill. B C fhew the Thickncfs of tli Enda 
of the Seed-box, whereby it is held up to the Bot-^. 
torn 'of the Hopper ; if they are not quite a quarter 
of an Irich thick, they will be ftrong. enoygh ; efpc* 
dally C, which is. the hindermioft^* and which is never 
puird down by the Turning pf the Spindle, but i& 
rather raifed up by it. 

D is the Head of the Coujnter-fcrew, to be turnM 
by the Fingers, to prefs againft the Side of the 
Setting-fcrew, to kcep^ it from turning of itfelf, 
when it is worn loofe. 

E 1$ the Hok for the Axis of the Tongue. F is 
the Hole of an Jron Screw-pirji, which both holds, 
the Cpvef to i^s Place, and alfo the Two Halves of 
the Box together. G is the Hole fpr another Sc^ewt 
pin; which holds the Two Sides of the Box tpgethen 
ff and I are 'Holes for Two other Screw-pins, which 
likewifc hold the Two H^ves of the Bw together, 

and 
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fiad are^ced <»ie above, and tiie oBxef below, cfi^ 
Secting-terew ; for other wife tfait .Screw, and itt 
Coumer^facw, might force xy^n thb JoinAng <^ 
theSfKy apd then tbciSetting-fcrew migbi: be iool^^ 
and the JBevd of ;thc Booe might tie aker^d^ v but tbeie 
Screws, being one on each Side of it,' prevent ihi^ 
Incoi^veQlence. ''-■:/ - h u 

, Fig, 8. io Plate 2; . is^ one Half of a Brais Turned 
SeedrboK, lying with its Infide uppermofty vf\k& 
ih^w^ the lefc Side of the Mortife, and half the For^* 
end, aod half the Hinder-'end, of the Mortife, andi 
half pf each Screw-pin Hcde,: by which it is heM-i^' 
tp tl^rpodtoili of ^he Hopper. A i^ half tl^ Hde 
of the 9ettihg*fcrew, flying imtiie Middle of it 
the End of .thSi Oountefrfercw. Bis. half the Hole; 
by whPFh the SteeLSpringtcover, is held in with i 
Screw. < AJl the otherHoIes are for the fame Purpof^s 
as have been (hewn id Ithe Wheat >Seed-b(»t. 

Fig^ 9» is tiK :wholq Turnep Sced^boic, ftanding 
ypon\ Its Bottom ; P^t of its Steel Spring-tbngde 
appears in its Place, as alfo fome of the Notches of 
the Spindk ; but -more ;eipecially the Cover A , wHich 
differs irom the Cover of . the Wheat Mdrtife, this^ 
being a very thin Spring, who&.lowar'End juil 
rcachjcs to touch (but not bear bpon) the Spindle 
at the upper End of the tranfverfe Aces of the EUip* 
fes \ t^e IVfordfe being filed away at the End, * in 
order that the upper End of this Spring, and the 
Screw which holds it, may not lie above the upper 
Surface of the Box, This Spring is made ^ery weak, 
to the end. that, if by any Chance a foft Seed ihould 
flick in s^ Notch, a)\dbe turnM round, this Spring, 
might fqffer it to pafs l^ without breaking it. B, C, 
are the Two Flanks or oides, made neceilarily of this 
Breadth, for bearing againft the Wood of the Bottom 
of the Hopper^ to prevent the Seed from foiling out 
betwixt the Wood and the Brafs, and that the Hole 

in the Hopper may be broader than thij^ narrow Mor- 
tife 
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t^ 9f the Sbriifbnfc The (dtHnk B^ ieiDg M 
^ WKfe Sido of tb6 Hopper^ lies sdl open* ^^Si^t&^ 
^ the Oulfide o£ dae pnck'd Lioes^xvhe«eitis i^^Wf^ 
by, clie Wood cf .tb«: Eod ni 'the;Hoppei!^^ ^vvkA^it k 
|^!i¥'4 on: 10 Its Place ; bot the Flarich €, dli ^ 
right Side* will be aOL ccniscrcd? bf th^e End .tt tke 
Box, that will (land upon it, and will . ireidi «#' ilit 
»k'd Line llil£ toochei^ tbe Ec^ of <ke* Mi^rftfe, 
is thpEdod crf'jtheSetcingifcrewi^ i^ppeariM0 m io 
FliPi^q with 9( Notcb^ whereby it 19 to be tim^d ^f i 
l^e ^ but I think, it better to haie an End Wit a T, 
^ ^ tanned Mtitb the FingftJti & if one Bud of efce 
Ibiplkyw Cylkfidicr,. which prqedU beyond dke Fkifcfa^ 
Ibac; there May be mom iUmiiJi fo the Ctwk t;^ turn 
(without ftrikbg againft the £tid of die Hopjper, or 
Igainft the: EIinch> on ti^e Otttflde oi th«9ti« Or 

Sapper i end: im \that^ tfaA longer eUtCy^der i^, 
e better tJQDcBra&Sinjidle wiHeumin it/ 
Fig. II. it die Spno9<over, with kif^Hble^ #fi#r& 
ly it i». (ptt^^'A. into itt Flattf mr it is 1^ mstfk'd' A^^ 

r\ Mg. $2i h the Settiag^^ftttw p»imilig nig^fi^ its 
Hole^ S|d Head b^ing fisr, chat if Kuiy be <Mn^ by 
^ Fingrr endThuiMb. 

^^•19* is( t)ie Cponte^fcreir^ totbei«rMd*|Mtfitf 
iMot n)am^er« ... ' 

i Fig^ 5. fir we the Bni& S^dk of Ae Tqrn^ 
Seod-^bojc, eod thee Mzfixt w timing it igainU fttf 
Sieel T^^^T <3pr Spring ^ wiii^ MMdef tfif diflf^M^ent 
fjrOfn that o£ tmaiing tte target Spiii^^ for 9^s of 
# W^r Sis&e^ fiiph av the Wkexr Sj^^tb^t^ 

This Spbdk (#;^ being bat: hetf an Inch pi^ifietek', 
1^ too %# fid)i be tamed b^ the Tt(6 Wheeb, as^ 

M 

^ («) IMidvef if: it vneiie IdbfajraFaiinlD px,^\kA of jtrPI*^ 
mttr, it mjigbc. be. better, as beiM; flMre pfefHtrtioHablB^ ^tf 
Smalnefs of the Turnep^feed, t lUive bad the Mojiixfb flmcfaf 
tt*A^i l^ttt it caimorWetf lie made Attc& na^rdwen ivBjlff the 
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the iargor flplndles: are $ not only becaofe it' would 
be in Pao^cr of HflMBktH^ by^tte? Weight of the Hopi? 
per, imd by the Twilling (k)r Wreftdyng) qf t$d 
Vvheels % but )lfo becaufe n: wotild fbon becomeloole^ 
b^ wearing (1^ hoihw Cylinder ^^hnc/ w[]itch it P*Ife t 
2^ It woi|l4^ biB apf to open t\i^ Vrafs Ftanches fmiii^ 
tiic Boecom of the Hopper, whereby the Sped mlgh^ 
nm Qot, beiide ftveitJ other Inconveniences ; all wmch. 
are pr^ei^od ^ turning (he J^irtjMe in the rnaniiei* 
ftiewi) in this Fi]^f e -, for here the Spindle neyer 
preffes againft > the holkiw Cyliriider, with any gregter 
Force t\a^ that of itJiQwn Weight, vrfiich is fo vtvf 
Jitde,- thai the Friftioa made by it is next to nothing. 
.A the Spindle, exaftly fitting tlie Bore of the hol-^ 
low Cyfiftdtr^ which, when it enters the faidCylihder 
W its :• left Efid, in i^/ff. 9. wfll be flopped b^ thcf* 
Wreatii B B B ^ which Wreath^ being circular, is caff 
op the Spindle^ and is Part of it; tfre other Encjpf^ 
the Sptndte will theii appear without the right-hand 
End of the faid hallow Cylinder^ aiE ini^j^. ^J 
and is ^ept there by the Wreath fig. 14, which is. to* 
be put on upon the End qf the Spindle^ untiHtCom*^ 
to the Shoukler at 0^ wWeh Shoulder is exaftly even* 
with the' End of the hojlow Cylinder; fo that thi^ 
Wreath ynW touch the End of the faid Cylinder by its 
wholeSnrfacr. Then, to fix in this Wreath fronpi coming, 
off, we make pfe of the iSlWer,^ Fi^. 15. whofe Two 
Ckiw5 A, B^ being thruft down by the Two Notches 
pf theSbincBe^ at b and- f, i^nt^ its qther Part C, 

Tongue 19 of tlUftf^fliioo^ for thisS^ed Tongue, ff narrower^" 
vvogl^ dtbes t>e tppiUfF| .or elfe a^t tp bre^k, liof would th«F« W 
roqm in t}^ Mortiie for 9, {iifficieitt Setdngr&rew ^ fMsm it; ■ 
B^t there i*s another Faihion, ^her^ii% a^ luumo^ner Bcais^Tongm .^ 
has a broad Spring l^fhiod it ; ^nd whi^n it is \^t\i^ Manner, the ' 
Morcife. ms^x bo 4 Boarc^ of the Breadth of this. I have h^d 
°^y of t(he(Q whmr I in94« my Boxet in. Wood; bat camflot de» 1 
fcribe chexo> h-y th(;fe Cuxs; lusit^ are fock n^inrm AtocufcTSB? . 
feffary, \inlefs;^it were for drilling Tobacco-feed, Thyme-feed, or 
(Q«ie*other Sprt of an extxaqrdinary Smalnefs. 

■ "■ ■ ■ : which 
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yAiih is pMpen4iailar to Us Qw^^ ;<^o«i^ down to 
tbe^l^at of theSgi^l^t ^nd myitom one , half of. the 
Hole, coverii^ .t^ Part pf' the Fktwhicli, appean 
b|,V^v]kerGolQiir 5,. ai^ then the; jJppcr Part of C, 
i^^g. i5»: makes fifi^ kv«l Surfac^^widi tht FJat D 
of the: Spindle ; ai]^ then the Iron Fork. E, being 
iirew'd into tlie Hole E, holds down the Slider .faft, 
to diat it cannot rife up ; and thjen the Spindle, be- 
ing lA its Place, will run round without moyii^ end* 
lyaySf being coxii&n'd bv thetfe Wreaths. 

The Spindle being; thus placed, ' fo that it nnay turn 
eafily,"WB placr the Seed-box qpen Jts Flanches with 
its ^Qtpotn upwards ; and then fetting one fliarp Point 
of> Pair of CompaiTes, or ibnie fueh Inftrument, 
Upon the Spindle, within the Mortife, clofe to the Edge 
Qf t;(ie Hole or Ellipfe at the End of the tranfverfe Ax, 
turn nound the Spindle, until the faid Point makes 
a Marli^ round the Spindle, which will be a Circle ; by 
the fame means ma|ce fuch another Mark at the oppo* 
fite Ax ; then : unicre w the Fork, and -. take out the 
Slider,, pull off the Wreath, and take out the Spindle, 
and cut the Notches between the Two Ikid Circles and 
Marks ^ the Ed^es of the Ends of the Notches mufl: 
be Arches of thcfe Circles. Thcfe Notches fliould 
.differ from thofe already defcribed in the Wheatndriil, 
in nothing but the Snialnefs of their Dimenlions ; their 
Depth (hould be about the Thicknels of a Turnep-fecd, 
or ibmething deeper. The Breadth of their Bottoms, is 
uncertain,' and muft be greater or lefs according to 
their greater or lefs Number; but we commonly 
have Seven or Eight Notches, and make them about 
the Breadth in which they appear in this Figure ; but 
whatever their Number be, they muft be all equal, 
and ib muft all their Interftices. 

G is the End of a wooden Spindle, thro* which 
paffes the Iron Crank H, and is fattened to it by its 
Screw and Nut» at d s Part of which Crank enters 

the 
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the Wood ic e, ' \ir4iitih pe^efitt ib t*uf h^^ 

This Qrank) by: its. other End, paffihg ' thro* tHi 
Two Legs of the Fd?fc E, and equally diftaiit from 
the Top and Botcfani of it, xxxih% tHi Spindle by the 
Motion of the Wheel which isr fi**d on- thfc' other 
End of the wooden Spindle, li this Grank weriC to 
turn the Spindle byaiirigle Pin^ inftead of thisFork^ 
the Seed could never be delircr ed out equally to th^ 
Ground r for ^s foon as the Pin began to defcend^ 
and decline from being perpendicular to the Hoi^izoh, 
it Would, by its own'Weight falling down, turn the 
Spindle half rouod in a Nf oment, and there reman 
with its other End downwards perpendicular to the 
Horizon under the Spindle, until the Crank reached 
it there, and fo no Seed would be turn'd out by one 
Semicircle of the Wheel, and a double Proportion 
would be turnM out to the Land that was meafor'4 
by the otter Semidrcte ; but the hinder Leg of the 
Fork, bearing againft the hinder Part of the Crank;' 
prevents this Inconvenience. 

The l*ine / ^ is Part of the Sorfece of a B69rd, 
thro' which the wooden Spindle paffes, and by wliich; 
k i» held in its Place ; as Ihall be Ihewn hereafter; 

The Axis of this wooden Spindle ought to fall 
into a. Line with the Axis of the Brafs Spindle ; but, 
unlefs Care be taken to prevent it, the wooden Spindle 
will fo much wear the Hole thra' which it pafTes, and 
be worn by it, as to have room in the Hole to de- 
viate from this Exadtnefs, and may defcend h low, 
that the Crank may come out of the Ends of the* 
Fork ; and for this Reafon it is, that the Fork is 
maderfo long ascitis ; but when diis wooden Spindle 
docs, "by the Contrivances hereafter Ihewn, keep its 
Axi^ in a Line with the Axis of the Brafs Spindle; 
or very nearly fo^ then the- Legs of the Fork need, be 
no . longer^ than half an Inch •, iuid in that Cafei» the 
Joint 'of the Crank, which is perpendicular to the 

Spindle, 
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^tidkf i^ii(Vi>e (hffnei^ w dUekfefadttl cfceper iftto 
the Wood, fo that its End, ivhich turns the F^^^ 
miy.be m das^ljCldk 4Mbirix|siitoiBattom. and the 
p^nid of ks Leg$i< ., 

. The tJfc of the (Other End of the^tadle is this ? 
\Vbsn we have:dfnind that it fhcnuB beiiurnedby the 
kft Wheel mftead of the ri^t, ive fctttr in the 
Fp^intD the Holei I,^ ^d pbc!^a.ihok% Scr^w In fhtf 
jTooQi^ of the Fqrk^ to Kold ddwn the SKder. 

\2V0/^, It ifr jiot 9bfoliittly nooe^rf 5 that rlut' hd^ 
low C^lmdery which - appears on tbe^ Sides^ ^t thti 
Seedrrbox, fliouIdrlH>th, or either o£ them,: fi^ntdL 
^tl^. than tbs jFUnebea ^^ biat i iSbmk ifi better that 
It ihould do {at, at leaft,. on that Sidi wbkh is ntxt 
Ipr the Fork* 3 

. This CyJintler (ho«lld be bored as true, and as 4sveif^ 
as the Barrel of a ¥^t^ is bored ;. and dhe Edg^ and 
Surfaces of its Ends^muft be fmoothy and widiolit 
Jaggs, to the <ind xhn- the Wreadi^may^ mrn glibly 
againft.them» , . 

The Figure or Shape of all Sorts' of Seedsdifpofed 
then)^ naore or lefif, id form an i\aicb^ when they are 
preifed from above^ and confin'd otnatl Sides. 

The mofteffedkuaf Waytoprevcttt ttris isi to fake 
(;ar^, , whenever maiiay: Seeds: ave to^dbicend togediier 
by their own Gi»ayity. fhro- a narrow Pa(&ge, that 
lEbch Paflage be. iKver. narrower' dowiiwards than^ up- 
^ard&4 but, on 1^ Qontrary, that it be widevd^wn- 
ward'^n on f<»nei<)r owe of ittrSdes ; in which G^fe, 
if. the Surfaces of atf the Sidesi of this Pi^gebef 
ixnooth, kr is impdSibJk^ thai: Sveds fliouidi of the^- 
felvcs form an Arch' therein. 
. On this Maxim depenlds tbd infallible Perfortnaiice 
of. a Drill, and: fi^n>:hefK:e.are. derived tlie '^f^- of 
the Bevel of the Mordfe%* What loicanby thcWdrd 
Bevel, in general, has^ been already; dcfin*d.. 

The Bevel of the M<]«ftife of the Seed-box is thaf 
Inclination of k&Si^es^. whereby it is- wider ddwn-* 

wards. 



:Se^ t» fiidtcmed from irchiiig in ike Mortife befofe 
k idefce^ tQ the M^totes of the %Mnd^^^ Andi^ 
sdiciFiift UfeoT our Bwel; for this Arching m%lit 
JiappenUn dieMortiii^ sffhe PhMs of ks Sides v^re 

panSlld'to^cadi oth^V ^ ivould be M»voidab}l, if 
theirlneliKationwem'dowfiwardSy as it is opwar^^i 
4)UC thefe Pkmes 'openiYi|; dow«WiAnte; the lower th6 
Soed defcenda, the jmore Room k hsls to expand y fb 
tktt^ the very W^e^hii, which wocdd othehAfe cauft 
k ao arcH and ftop, do^s by meana of this^Beve} force 
k> to^dcfeendi to the Noccbes, and then i^ k Mt U^m 
^l UKUukeT' of E>aajger of (topping. The Ends ^ 
cheMomijb are at flieh a great Diftanto from eack 
otto^ a»d ^ die Cotter ^ very thin, as to lie alnfioli 
evea Wfd) the upper Ftort of dMrSpindle^ that the 
Seed' ean herer form an A|t}{i th^ m^ t ^^ if k did^ 
ihe donttnud Motion oi the Tongue would imme^ 
c^aidf bveak kdo^^n ae ^hc^Pot^-end of the Mortiie^ - 

The&pond Ule of thk Bev4 k, i^hat k giHrea 
moniibr th^Tonguo to be in the fame manner bevel, 
tho' 9fr a lefs Degree : By this means^ theSeed cannoff 
bf toy Imp^iment be ftopp'd in ks dblique Defi^fr 
to the Notches, fnom the Fore-end", and all that otfyer 
JLin^th of the Mopiife, along and upon the Suifectf 
<^^ cheToQgue. 

But if the Mordfe had not this Bevel, the Timgue^ 
cotildnot-havek; for then either the upper Surmce 
of' the- Tongue muft have no Bevd at all, whkh' 
Wotdd 4«ftray the Twa empty Triangles whkh ooght^ 
to^lkiori it« Skksi or elfe it muA ksve^aBevd tH6 
oMtrarjtWay (Vi e. a Bevel reveraM), andbc narrower^ 
downwards than upwards, which- would caufe the^ 
Seed to^arch thereon, and hinder its ft^ Defcent to 
ibeNc^ches.' 

AThiiil great Uft of this Bitviel is^ that^ befi^ 
Bivel' of tik Tongue aforementioii'd, k-gives place^' 
for iTwo empty Txiangles^ one eih- etch- Side* the^ 

Toi^e^ 
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Tpngqe^iirf^idi/ hate each its vertical Aligkffxtrtmdy 
i^ute at cte'Axis of the^t^ongue^ ami \a;^ thdr 
Baies at the Bottom of - die Mt>rtife^ a6^.<^ tbe 
T<Mgue : Thefe, Triangles am alio Beveb, whicbcon* 
fift of the DifFereiu;e^ or Coimplementy of::theQe7d 
of the Tongbie, and that of the.Momfe, t]te.;kttcr 
hm% about. Qhe-third greater than the former \ /. f« 
One-third of the. whole Bevel of the Mwife is di- 
vided between thefe Two Triangks, to each a Sixth 
Pi^rt ; fo tW if the Angle of Inclination of t^* Sides 
pf. the Morcife ^r^ Nine Degreesif then thc;Tertical 
Angle (^ eaeh of thefe emptjr.Triangles. would be of 
pne Degree and Thirty Minate3« and Six £)]^;rees, 
jSH^uId h^ fefp fpr the Bevel of. die Tonguci . And 
(hefe triapgi^an; Spates help to fecure the free Motion 
of the Tongue^ andfrde Defcent of the Seed down 
its /Surface -, ^ecaufe they permit no Impediment to 
lodger in thj^i^. they being, by meaits of tbeJBerel 
of the?Mor(i^ w^i^er downwards, both obliqudy 
and perpend%:qlarly^ fo that noDuft, nor whatever 
elfQ happen8:r:$o,get: in betwixt the Tongue and the 
Side of the Miytiie, can reft there ; for it will be 
immedmtely remov^ thence by the Motion^ of the 
Tongqe, and its .own Gravity, and .either throws 
perpendicularly (]ip>9^j or elfe obUquelv to the Notchei^ 
and the firfl: Notch that takes it will carry it out ac 
tjbe Seed-pafage. ^ 

The Fourth tjlp of the Bevel is, that thereby the 
Secerns of the ^ollpw Cylinder .(before defcribed).da 
fi)rm Ellipfes inftead of Cir^rles ;, which they muft 
have been, , if cvit parallel to the Bafes of that Cyiin- 
der I and the %£i:ions mud have beeA thus par^H^ 
had the Mortife l)een without any B^vel. 

• Now the '^wo: Semi-dlipfcs, which fst (^ -the 
Fore-fides of . their longeft Axes or biatpesm,;^nd 
next to the^Tj^ngue^/an^: oppofite to, and ;do ftiil 
unifwmly depart, ftjopi eachjpthjer, even frQai:.tb& 
uj^jier End ^J tlKiir «,^id longeft^ Axisy un^ |hey 
,v o r ' "' ' ' ^ " arriv$ 
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arrive at the lower End of the fame Axis, which k 
below the Seed-paflage) as its upper End is very near 
the Cover. 

This Opening of thefe oppofite Serai-cllVpfes 
makes it impoffible for any-thing, of itfelf, to get 
into the remaining Parts of this hollow Cylinder, 
betwixt them and the folid Cylinder, calFd the Spindle^ 
which turns continually therein, when the Wheels are 
going: For you will fee, that if you make a Mark 
Dn the Spindle, clofe to the Side of the Mortife, at 
the upper End of the longeft Ax of the EUipfe ; and 
then turn the Spindle undl this Mark come againft 
the lower End of the fame Ax ; and there make an- 
other Mark on the Spindle, clofe to the Side of the 
Mortife ; and draw a Liite from one Mark to the 
other, parallel to the Ax of the Spindle, which will 
be the Meafure of that Part of the Bevel of the Dia- 
meter of the Hole ; every Point in this Line will, by 
an intire Revolution of the Spindle, generate a Circle* 
which Will cut the Ellipfe in Two Places, once on 
the Fore-fide of its longed Axis^ and once on the 
Back-fide or hinder Half of it ; and that all thefe 
Points, in this Surface of the Spindle^ defcrib'd by 
thefe Circles, will enter the Hole, by the faid hinder 
Semi- ellipfe, as the Spindle there turns upwards (as 
it always does); and they Will all again come out on 
the fore Semi-ellipfe, as they defcend towards the 
lower End of the faid Ax of the Ellipfe. 

As thefe Points thus come out of the Hole, or 
(if I may ufe the Expreflion) a} they emerge, they 
oppofe every thing that would enter the Hole, they 
ftill itioVing from the Hole, and pufli away from it 
whatever they meet ; nay, if any thing were in the 
Hole, thefe Points (whereof this Surface confifts) 
would bring it out by this Semi-eJlipfis, which is al- 
ways prefs'd by the Seed when the Drill is. at Work \ 
but as thefe Points immerge by the other Semi-ellipfis 
which is behind the Spindle, they can -earry with 

2. thexn 
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them into the Hole nothing but Air, becaufe the Co- 
ver never fufFers any thing elfe to come there from 
above ; and the Seed falls out of the Notches by its 
own Gravity, juft before it reaches the lower End of 
the tranfverfe Ax, being the Place where the oppofitc 
-EUipfcs are feitheft afunder ; and. none of it is ever 
i^carried fo far back as the hinder Semi-ellipfts ; and 
therefore nothing can be carried into the Hole from 
•below. 

Thus that Part of the Surface of the Spindle will 

keep the Hole empty and clear, before ever any 

Notches are cut ; but when the Notches are made on 

the Spindle, they have yet a miuch greater Force to 

drive and expel whatever would enter the Hole, their 

Shape being fuch as nothing can enter againft their 

-bevel JEnds ; but what is at their Ends will be thrown 

prefendy into the'Mortife ; infomuch that when a 

Spindle has been too little for the Hole by a Quarter 

fof an Inch, that is, a fixthPart of the Diameter of 

'the Hole, it will perform very well in drilling large 

' Species 'of Seeds ; and when the Mortife is run empty, 

nothing at all is found in the Hole, it being thus 

•kept void and clean by the Notches. 

Note^ That what is here, and elfewhere, faid of 
the EUipfe of the one Side of the Morrife, muft be 
iunderftood the fame of its oppofite EUipfe, on the 
-oppofite Side of the Mortife. 

All thefe Advantages 'accruing from riiis BeVel of 
the Mortife, I believe that, without it, all Attempts of 
making a Machine to perform the Work which this 
does, would have been vain. 

There is alfo within the Mortife unavoidably an- 
other Bevel, which; is as the Reverfc of the former, 
and notwithftanding is as ufeful ; and this Bevel is, 
the Inclination which Part of the curvilineal Suffece of 
the Spindle, beginning a little itbove the fore End of 
the ftiorteft' Diameter of theEllipfes, and'^efc^din g 
down to the Sced-paflage, has to the Jov^epPart of 

the 
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the Suri^pe qf )the Tppgoe opppfue againft it. Thefe 
Two Surfaces n^eeting oi\e another beloi^y, when th? 
Tong^^e l$i let up clofe to the Spin^Je, fqrm a mix'4 
Angle, whicif ftQp§ qp, the Seed-paffage, c^Qtpt 
when aJCsiTotpjicamfSiaggitA it* 

Wheijjth^ Tongpe k S^ from the Spindle, t^ the 
Diftance of feyeral Diameters of one of the Seed^ 
that are to be driU'd. this i-evers'd Bevel caufcs the 
Seed.jtro afd} at tlje Seed -paiTag^, and ftop there, , till 
the Nqtches force it thro', rwhich'vw^uld, without this 
Arching, fall out by its own Gravity, without th^ 
Tqrning of the Wheels. . 

The Seqd ai^ches here the more: firmly, the more 
it is prefs^^ upon by the incumbent Seed' from above 
it 5 and the former Bewl (which I call ;he Bevel of 
theMortife) permits the incumbent Weight to preft 
the hai-der on the '^ed that is near the Seed-paflage; 
and this ipight be reckpn'd a fifth Ufe of the former 
Bevel : Fpr as it prevents the Seed from arching in 
any other Part of the Mortife, fo it does, by the 
fame mteans, caufe it to arch the more ftrongly at the 
Seed'paiJ^e, which is fometimes (viz., when the 
Tongue mull be fet wide) as neceffiiry, as it is fq^ 
it to efcape arching ' before it comes diither. And 
the more ftrongly this Arch prefles againft theTongu^^ 
the inore the Tot^gue by i^s Spring prefles .againft it i 
^nd this PrefTure being reciprocal and equal, tljie Seed 
cannot fail put fpon(;aneoufly ; for when the Paflag? 
is thus wide, if you throw into the Mortife a fewf 
Seeds, fuppofe Five or Six at a time only, they will 
all pafs through inxmediacely, without any Motion 
of lije Wheds ; but if you throw in a large Quantity 
together, there will Qnly a few of the lower moft ^ 
through, unlefs the Wheels do turn and throw them 
down by the Force of the Notches. 

Indeed we do not qare to fet the Topgue fo v6ry 
wide from the Spindle, unlefs it be when we are ob- 
liged to plant a. very mtich larger Proportion of See^ 

' Z 2 than 
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than the Notches are defignM for, and when we have 
no Opportunity of changing the Wheels for (uch as 
are lower, nor of changing the Spindle for another 
that has greater or more Notches in it. 

Four-and-twenty Gallons of large Peas are as pro- 
per ti Proportion to drill on an Acre, as Six Gallons 
of Wheat are. 

There are divers Ways to vary C/. e. increafe or di- 
minifh) the Proportion of Seed; as,-Firft, by the 
Setting-fcrcw, with which we can, without any In- 
conveniency, fet the Tongue fo far from the Spindle, 
as to permit one Round of the Notches to turn out 
Four times the Quantity, as it will do when the 
Tongue is fet clofe up to the Spindle ; and thus wc 
can Vary the Proportion by innumerable intermediate 
Degrees. 

Next, if we would increafe the Proportion yet 
farther, we can inlarge the Notches ; but we cannot 
add to their Number, unlefs there be roorn to double 
it, by making a new Notch between every Two ; 
but we cannot diminifh the Proportion of Seed by 
the fame Notches, becaufe they cannot be made Jeflcr 
or fewer. 

If we Would make any other Alteration in the Pro- 
portion of Seed by the Notches, it muft be done by 
making another Set of them ; which we may do, be- 
caufe the wooden Spindle may have Three Rows of 
Notches in it, of whieh we may ufe either, by movc- 
ing the Wreaths and Wheels towards one End or the 
other of the wooden Spindle ; as (hall be fhewn in 
the Dcfcriptions of the Hoppers. 

But as for the Brals Spindle of the Turnep^drill, 
we can have but one Set of Notches in it {a) : And 

there- 

(a^ But by putting on a Wreath (that is a little broader than 
the Morcife) upon the Spindle (made longer for that Purpofe] we 
can* by changing thb Wreath from one End of the Spindle to 
the other^ have Two fets of Notches of different Sizes, and of 

differeat 
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therefore, tho' we can incrcafe the Proportion of Seed 
hy inlarging the Notches, or perhaps by doubling 

their 

different Numbers in it : Or if we would have Three Sets, we 
need only make ufe of Two fuch Wreaths, and let the Spindle 
be long enough to receive them. So we may ufe which Set we 
pleafe. 

Tho' feveral Sets of Notches may be ufeful to thofe who drilL 
many Sorts of fine Seeds different in Magnitude in a very great 
Degree; yet I never found more than one Set of Notches neceflkry 
in this Spindle. 

Nor have 1 ufed any more than one Set of Notches in one Mof- 
tife of any Sort ; but in a wide Mortife, there may be made a 
idouble Set of Notches, confifting of Two Rows, all of equal 
Bignefs, and half of the Length, and double the Number of a 
fingJe Row, one End of each Notch reaching to the Middle of 
the Mortife, and pointing again ft the End of an Interflice, that 
is between Two of its opporne Notches. 

J^ ever there (hall be Occafion of this Sort of Notches, It mnft 
be when a great Proportion of Seed is to be driird by a fmaH 
Spindle, and low Wheeb : The Smalnefs of the Spindle may no^ 
by a fmgle Set, admit of a fufficient Number of Notches (of a 
proper Bignefs) in its Circumference ; not that a double Set, by 
Its double Number, will throw down a greater Quantity of Seed 
than a fingle Set of the fame Width and Depth, buta lefs Quan- 
tity : But it may be feared, that a very fmali Number of Notches 
might not fpread the Seed fo much as to caufe it to lie even in the 
Chanels, one Notchful falling all to the Ground, before any of 
the next Notchful reaches it, which would 'make Chafms or Gaps 
in the Row of Corn or Legumes : This, fuch a double Number 
of Notches will certainly prevent. 

Ir would feem, that the higher the Wheels, the more need there 
ihould be for this double Set of Notches : But it appears to be 
otherwife; for the greater Diflance the Seed has to fall, the morp 
it fpreads,. and flrikes oftener ^gainfl (he Funnel and Trunk; and 
by that means a Notch from high Wheels will, with the fame 
Quantity of Seed, fupplv a greater Length of the Chanel (or 
Furrow) than a Notch will from low Wheels. 

In all my Praftice I never had any Occafion for fuch a double 
Set of Notches, cither with high of low Wheels, or even when 
I drilled into open Chanels, without Funnels or Trunks to my 
Drilf'plough ; and yet my Rows of St. Foin, an4 of Com, were 
always free from Gaps, being equally fupply'd with Seed from 
one End to the other. 

If ever there is occafion for more than a fmgle Sec, h mufl be 
for Beans, for which alfo I think a large Spindle is better than a 

Z I double 
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their Number ; yet wfe cantiot leflen the Proportion 
of Seed by the Notches, unlefs we havfe a new Set 
iofthem, and that will occafion aNeceflity of having 
another Spindle •, but, as to the Setting- fere w of the 
Turnep-drill, it will increafe the Proportion of Seed 
with the fame Notches, much more than the Setring- 
fcrew of the Wheat-drill will do. 

The other Way of varying the iProportion of Seed 
in the fame Boxes, is by the Diameter of the Wheels, 
when we can alter them ; for Wheels, of what Dia- 
meter foever they are, muft turn round all the Notches 
at one Revolution ; fo that Wheels of Twenty Inches 
Diameter will deliver out a third Part more Seed than 
Wheels of Thirty Inches Diameter, into the fame 
Length of the Chanels ; but we feldom have any 
Occafion tq alter, the Wheels, unlefs it be on account 
of planting a Species of Seed of a different Magni- 
tude, as the lai^eft Sort of Peas, and fmall-grain'd 
\Vheat, or St. Foin Seed are. 

Thefe are all the Ways we have to alter the Pro- 
portion of Seed, we drill with the fame Seed-boxes; 

double Set of Notches in a fmall one. The largeft Spindle I have 
known made, is of Two Inches and an half Diameter, and that 
x>hly for Horfe- Beans. 

The beft Sort of Notches for a double Set are thofc which 
have convex Bottoms ; becaufe fuch are lefs liable to drop their 
.Seeds without the turning of the Wheels, than any other Sort : 
And a double Set mull be in greater Danger of this, as the 
Tongue is always hindered from preffing fo dofely againft any 
Notch, being held open by the Seeds on the oppofitc Interilice i 
which is contrarv to a fingle Set, where no Seed can lodge at 
either End of a Notch, to hold open the Tongue, or hinder its 
prefiing againft it. 

Note, When I made my Boxes of Wood, I had double Soxes, 
with a Partition between fuch a double Set of Notches ; but never 
made fuch in ?rafs, not knowing whether that Partition, by it? 
Thinnefs of hard Metal, might ^ot cut the Spindle : Yet I neve^ 
found any occafion for a double Row of Notches. I madethofe 
double Boxes only for drilling Twp Sorts of Seeds at once into 
the fame Chanel. 

thefe 
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thele Two Sizes, already defcribed, being fufficient 
for all Sorts of Corn and Seeds which we commonly 
fow, from Marrow-peas to Turnep-feed ; but, for 
drilling of Beans, the Boxes muft be larger, and are 
commonly made of Wood, the Spindle Two Inches 
Diameter, or more, and the Boxes Two Inches wide : 
Where note. That this Increafing of the Width of 
the Mortife, from an Inch and an half, to Two Inches, 
increafes the Qiiantity of Seed to almoft double ; be- 
caufc this Half inch is all added to the Middle of the 
Notches, where they are deeper than their Ends ; 
the Bevel of which takes up a confiderable Part of 
the Length of the Notches. For Beans, they alfo 
contrive to have their Wheels as low as conveniently 
they can. Thefe Wooden Drills are now becorne com- 
mo|i in many Pliii:es. 

, Tl?e Wooden and Brafts Seed-boxes differ not in 
any of the moft eflential Parts of them; only the 
Wooden Bojc mgft be thicker, as the Wood is not fb 
ftrong as Brafs •, the Spring is made ftrait inftead of 
crooked ; and, being let into the Back of the Wooden 
Tongue, bears againftit at each End •, and. the Chanel, 
into which it is placed,, being made hollow in the 
Middle, the Spring has its Play there, and muft be 
ftiffer, and have a little more Play in the Bean-drill, 
than in. any leffer Seed-box. 

I, at firft, made all my Seed-boxes of dry Box- 
tree Wood, which- performed very well, and are ftill 
uiied : But, a few Ye2[r$\ago, a Gentleman advifed me 
to m^e them in Brafs •, the doing of which has put 
rne to a great deal of Trouble and Expence, for want 
of underftanding the Founder's Art: Yet this I do not 
repent, bec^ufe they are, in fome refpedt, better than 
thofe made in Wood ; efpecially to thofe who do not 
well underftand their Fabric ; for, to fuch, the Swell- 
ing and Shrinking of the Wood was inconvenient 
in fmall Boxes: And I now am told, that they are 
caft in London of the beft Brafs, at the Price of One 
""..'' Z 4 Shilling 
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iShilling per Pound, . and fo fmooth as tp require v< 
littieFiling, And thefe Brafs Boxes being alfo more h 
ing than Wood, and not much more expenfive, when 
Workmen know how to make them, 1 think it not 
worth while to give any particular Direftions for 
making them in Wood. 

As to thp Spindles of the Turnep-boxes, I have 
often made them with a mix*d Metal, of half Pewter, 
and half Spelter, which perform very well, and 
are eafily made ; becaufe this Metal will melt, almofl: 
^s foon as Lead, in aFire-fhovel, to be caft in a 
Mould J but Brafs will not melt without a Crucible. 

The firft Idea that I form'd of this Machine, was 
thqs : I imaging the Mortife, or Groove, brought 
from the Sound- board of an Organ, together with 
tjie Tongue and Spring, all of them much altered ; 
the Mortife having an Hole therein, and put on upon 
one of the Iron Gudgeons of the Wheelbarrow ; 
wh^ch Gudgeon being inlarg'd to an Inch' and an Half 
Diameter, h^vjng on it the Notches of the Cylinder 
of a Cyder-mill, on that Part of it which fliould be 
- within t\it Mortife, and this Mortife made in the Ear 
of the Wheelbarrow (thro* which the Gudgeon 
ufually pafles), made broad enough for thePurpofc j 
this I hoped, for any thing I faw to the contrary, 
might perfofm this Work of Drilling; and herein! 
was not deceived. 

As for placing ^ Box over this Mortife to carry 2^ 
fufficient Quantity of Seed, it was a thing fo obvious, 
that it op::aGonM very little Thought -, and an Inftru- 
ment for making the Chanels, not much more; 
neither for applying Two Wheels, one at each End 
of the Axis, inftead of the fingle^Wheel in the Nfid- ' 
die of the Axis of the Wheelbarrow. 

At firft my Plough made open Chanels, and was 
very rude, being compofed of Four rough Pieces of 
Planks, of litde Value, held together by Three Shoots, 
or Pieces of Wood, which held them at a Foot Di- 
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ftance one from the other : Thefe Pieces, being cut 
Iharp at Bottpm, made the Chanels tolerably well in 
fine Ground- But I foon contrived a Plough with 
Four Iron Shares, to make Chanels in any Ground : 
This drew a Hopper after it, having Four Seed-boxes 
at its Bottom, carried on a Spindle by Two low 
Wheels, wljich had Liberty to rife and fink by the 
Clods that they p4fs'd over : The Seed -boxes delivered 
their Seed immediately into the ippen Chanels. 

This Plough and Hopper were drawn by anHorfc, 
and the Seed, lying ppen in the Chapels, was covered 
fometimes by a very Tight Harrow, and fometimes by 
an Hurdle ftuck with Buflies underneath it. 

I foon improved this Plough to perform better, 
gnd to make Six Chanels gt once, and fometimes a, 
great many more. 

This Plough and Hopper, with their Irnprove-r 
ments and Alterations, are fliewn-in Plates 4. and 5. 



CHAP. XXI. 

Of the Wheats Drill. 

FIG. I. inPlai€4. is the Drill-plough, which makes 
the Chanels for a treble Row of Wheat, at 
Seven-inch Partitions, and covers the Seed by the 
Harrow which moves on its Beams. A is the Plank, 
Three Feet and an half long. Eight Inches and an 
half broad, one Inch and a quarter thick ; its upper 
and under Surfaces are true Planes. B, B, the Two 
Beams, each Two Feet Four Inches long. Two Inches 
Three quarters broad, and Two Inches and a quarter 
deep. Handing under the Pknk ^t right Angles with 
it, and held up to it by the Four Screws and Nuts 
a, a, ay tf, the ont being at the fam« Diftance from 

thf 
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the right, as the other is. from the left End of the 
Plank/. 

This Plough makes it$ Chanek by Three Sh^ats, 
apd their Shares and Trunks ; the Firft or Fore- 
moft of which Sheats (lands under the Middle of 
the^.Plank, with Part of it appearing at ^ ; and is 
fully defer ib*d in Fi^: 2. where A is the Tenon, of 
ar cQnv^nient Size, Two Ihchq§ broacj between Shoul- 
der and Shoul(j€f» Three .quarteris ,(;>f qn Inch thick: 
It/is driven into the Plank thro' a Mgrtife,. and pinn'd 
up by Its Hole: It (lands thus obliquely, and point- 
itjgfQtyards, tliat.it,ibaay dand thep^ore out of the 
Way of the.FurineJ, The Shoulder, at a is a quarter 
of an Inch. The hinder Shoulder, ' from the Tenon 
tp the Angle at h is Thrpe quarters of an Inch. 'The 
Depth of the Back of the Sheat, and Thicknefs of the 
Share, when it is on, from l^ to r, is Nine Inches and 
a quarter ; and the Angle at c mud be a right Angle, 
contrary to the Opinion of fome, who fanfy it ought 
to be acute, fuppoling that when this Angle is right, 
whild the Seed is defcending by the Back of the Sheat, 
the Plough, as it moves forwards, would get before 
the Seed, and fo it might fall -to the Ground behind 
the Trunk -, but this Miftake is for want of con{ideF-* 
ing the vad Difproportion between the Celerity of the 
Seed's delcending near the Earth, and the flow Pro- 
grcfe of the Plough i the Seed defcendiiigat the Rate 
of Sj»teco Fe«; m a Second ^i Time, and the Plough 
proceeding but abowt Three Miles an Hour, does nor 
4dviance Che Thickneis of a Seed, whilft it is falling 
IK) the .Ground by tfej whole Pepth of the Sheat, 

Tfbe.Thii:kneft qf the She^t is an.Ingh, at its upper 
E^t, The reft of k is to be no thicker, than the 
Breadth trf" the Srhare. 

fig' P '^' tfee:;Sh*ne, Ijripg Bptf^pi upwards. 41 if 
ksBotnt. 'i^ th^ Socket,' Thrpt Inches long^ Seven. 
SiKteemhft of an Imdi broad. ^ is the Hpl^e, by which 
k is .fa&enediip to ih^ ShcRt. ,, d i^ ?potl?er Hole, 
which is never made ufe of, except when the Share, 
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being faftfcnM u{) by the other Hole, in^fines to either 
Side ; then we draw it right by a Nail driven into 
this Hole, e^ e^ are Two very finall Notches, into 
which the Sides of the Trunk arc jointed, to pfoteft 
them from being torn out by the Earth or Stones that 
inight rub againft them, / is the Tiiil of the £bar^ 
which, when it is hi its Place, will make the right Ani^ 
gle before defcribed in Fig. 2. and from which Tail 
to the F6re-part of the Socket, is the Length of the 
Bottom of the Shear, iHz. Six Inches and an hiUf. 
The Bteadth of theSire Thrfee quarters of an Indi. • 

JFig. 4. fliews cfne Side of the Share. The prick'd 
*4Line^ e (hews the-Bsvel of the Fbfe-end of the 
Socket, the upper Edge of which miift bear «tipon the 
Fore-part of the Sheat below / in i^. 2 . and the 
other Part of the Share will bear againft the Bottom 
of the Sheat, from J to r^ ai^d will be fattened up by 
aflktN^il, pirifing thro* the fbremoftHole of the Shares 
and entering the Hole g in the Sheat ; which Nail 
being bended in the (aid Hole (which Hole flioiuld bfe 
at Icaft an Inch Diameter) will bold the Share ftift » 
the Sheath and, by unbending this Nail, the Siait 
*nay be eafily taken off, xjpon occafion, widnottt 4a- 
«laging the Sheat. N(^y This Hole in theShai<e 
'Ought to be wider belowfthah above, and the HeaA 
of the Nail of the faiwe Sfei^ ; w dfe, as the Sha» 
wears thinner, it»might'ame offi The ,prtck*d Lines^ 
neair the Fore-part of the Shear, (heWs where aShdtii- 
del- muft be cut on each ^de of it, bbcattfe odidrw^ 
xhh Sheat,being thicker than the Breaddi'of the Socket 
of the Share, could not enter it : But'tabe tare,, that 
the Stefe do not tear againft thefe Shoulders. 

Fig. 5. is one Side of the Trunk, 'being & rthm 
Bkte of Iron, and is oft^n tn^de of- Dhe^ Blade of a)i 
old Scythe : It % to be riveted on to^ite Sidedf ^hc 
Sheat, to ^noth* ^of the fatneon theoppofite^Side^ 
by Three Riveft pafflng thro* ^them both, 'with Tthfe 
Sheat k^heMtddfe .of ^hem^ vhi(}h Holes Appear 

both 
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both in the Plate and in the Shcat. Thefe thus rivet- 
ed on do form the Trunk at the Back of the Sheat. 
The whole Breadth of this Plate is an Inch and 
Three quarters •, but Three-dghths of an Inch being 
riveted on to the Sheat, there remains but an Inch 
and Three-eighths for the Trunk. The Length of 
the Plate is the fame with the Depth of the Sheat 
•and Share, except that it (hould not reach to the Bot- 
tom of the Share, by about theThicknefs of a Barley- 
corn, to the end that it may not bear againft the 
Ground, as the Share doth. The Notch at the Bot- 
tom of the Plate is that which anfwers the Notch in 
the Tail of the Share : The Corner of the Plate at 
a :we make a little roundi(h, that it may not wear 
againft the Ground. 

This Plate thus riveted on the Sheat, and another (rf 
the fame Form on the other Side oppofite to it, com- 
pofc the Trunk, which is Fig. 6. ad is the Edge a 6 of 
the Plate Fig. 5. I cis the like Edge of the oppofite 
Side of the Trunk. A is the Back of the Sheat, 
which, together with theTail of the Share when in its 
Place, makes the Fore-part or Length of the Trunk. 

^ The Thicknefs of this Back of the Shcat is the Width 
of the Trunk ; and from this Back of the Sheat to 
the faid Edges of the Plates, may be call'd the Depth 
of the Trunk. The upper Ends of thefe Two Plates 
c and i we fpread open a quarter of an Inch wider, 

» for half an Inch down, than the reft of the Trunk, 
for the more free Reception of the Seed from the 
Hole of the Funnel : We like wife take care, that the 
Two lower hinder Corners of the Trunk do not in-? 
cline to one another, to make the Trunk narrower 
than the Back of the Sheat, left the Earth (hould be 
held in by them, and fill the Bottom of the Trunk. 
Fig. 7. . is one of the hinder Sheats, wd appears, 

in part, at c in Fig. i . It is. faftened into one of the 
B^ms by its Tenon, which, being driven into a Morr 
tife, is puin*d in by aPin paffiDg DhrQ^thcBMn), mi 

tlie 
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the Tenon cut off even with the upper Surface of the 
Beam : This TenOn ftands more cWiquc than that of 
the fore Sheat, that there may be the more Wood 
between itsMortife and theFunnel, its hinder Shoulder 
being Ihort : Its fore Shoulder at a muft be very 
ihort, not above the Eighth of an Inch ; but its 
Shoulder i Three iquarters of an Inch. The Tenon is 
alio (houldery on eaoh Side, as well as before and be- 
hind. The Thickhefe of this Sheat fliould be greater 
than that oF the Fore-flieat, becaufe it is rnoch nar- 
rower. The Depth of this Sheat is lefs than th^ 
Fore- (heat, by the Depth of the Beam : It is, in all 
other relpefts, the fame with the Fore-flieat, except 
that it and its Share are fliorter. The Socket of this 
Share is but an Inch and One-eighth long, its Breadth 
half an Inch, and from the Fore-part of the Bottom 
of the Socket to the End of its Tail, but Three Inches. 
Its Point from the Socket at Bottom is but Three 
quarters of an Inch, whereas the Point of the Fore- 
fhare is an Inch and Three quarters : There is but one 
Hole whereby the Share is fattened up to the Sheat. 
Its Trunk is no wider than the other ; for we cut a 
Rabbet on each Side of the Sheat, that the Plates, 
which are the Sides of the Trunk, may come within 
Three quarters of an Inch of one another. Its Tenon, 
being narrower than the Tenon of the Fore-Iheat, 
muft be thicker than it. 

The other Hinder-ftieat, and all its Accoutrements, 
muft be the fame as this of Fig. 7. 

The Workman muft take care, that the Tenons of 
the Sheats be not made crofs the Grain of the .Wood ;* 
and therefore muft make them of crooked Timber. 

Fig. 8. (hews how the Share is made of Four Pieces ; 
of which a isz. Piece of Steel for the Point, its larger 
End being cut bevel for the Shape of the Fore-end of 
the Socket, b is a Piece of Iron for the other End 
of the Share, from the Socket to the Tail: The other 
Two Pieces c and d are the Iron Sides, which, being 

3 wcld^rf 
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W€l4^d .on :^ jtjjie pth^r Two Pip?e?) ai?(i cut off t<j 
the X^pgth, form.tbc ShareKwith- its SopHet, more 
f;b£t than it om be liSjacJp out :9f .qn^e Piece of Iron. 

Now. we return to tfee firft Figure ; where the Fore- 
flwat being, &f '4, up at cqu^I JPift^ce . frone^ each End 
of t^e Piank^' a^ ^ near tq th^ hinder Edges of if 
^ qan be^ allowing rooni fio^r i^e J^unnel C to fl;^ 
wi^h the Fore-4de of its Hqlei»>,^p n^aips oofs Suifac^ 
witk.the Back jot theSheat, and /pj t^^ hipcjcr Part 
of ^hcX*""^'^ P^ ^ reach . the Edge pf the JPl^an^c, 
tli^e m^ft be alfo rooni foF the EofC-ftandard D to 
il^nd p^pendijCplar tp f he JPi^nki ac^of^ the Tenon of 
SheSheat, .' . ' . . ,. ,r ■ • -r ,.■ ■ 

-!.f his Standard being clofe tp.the Forerficje qf.!^? 
ft>ife Hopper, there mufl: be. i^^n^uch roon) between 
it .and jtiie,i^ojk pf the Funnel, r that the Seed in^y dpop 
fi;oin. the S^ed-box into the. Middle of this Hqle. 
i^l^s. much for. placing the Fore-<h?at. 

Next, for the Twp .hinder Sheets -, they mull be 
placed at equal Diftange from the Sides of the Beanis, 
and fo Oiear to the hinder Ends of the Beams, thaf 
Inhere ;Tiay b,e roopi to make the Funnels in them, and 
their Tenojns to conjic up between their refpedtiv^ 
Funnels EapdF, and their refpq<5live Standards G ^nd 
H, which Stand^ds rnnft ,be fee perpendicular to t;he 
Beanos. 

The Diftance of thefe Sheats from* the Plijiofc oriiAft 
be fuch, that the Wheels of the hinder Hopper may 
not ftrike againft the PMnk, .nor againft the SpipdJe 
of the fore Hopper^ and the Sep^iidiameters of tjiiefe 
•WheeJs being JElevep Inches, there ought to be ^ Foot 
between theCentre of each Wheel and theJPlanki but 
we fotnetirnes xut Notches in the PJank, to pi^event 
the. Circle of the Wh^j^ls froqi coming too n^^ the 
?Iank. 

Jpor the u^rqr the hinder Sh^ts ftanjj to the ^jank, 
the bettqr;, butithefe P^ams .njiay be placed n^rcjp.tp, 
or farther frgm the PJla«k, by their Screws and Nuts, 
stf^PJlssfure. Theic 
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Thdfe Beams muft be fet at fuch a Diflance froii 
one another, thair -the Shares may be Fifteen Inches 
afunder from the.Itriide of one tOtheOutfide of Xht 
other. :: 

To t?ry whethcfr ^iU thefe Sheatfe and Shares are truly 
placed, fet the Plough upbrt a Idvel Surfiace; and theft, 
•if they be right, the Fore-fhare will touch that Swfadb 
by its Point and Tail, and like^ife the hinder SheatS 
will do the fame ;' except /that fome Workmda'WfH 
'have it, that thePlough goes better, when thefaSfe 
of the hinder Sheats are a Barley-corn's Thifcfcriclfe 
higher than their Pdints; and then iheir Tails" wit 
want fo much of touching the Surface.- ' "• '' 

The Shares niuft fee atl of them -parafllel td'tlte 
Beams, and confequehtly to one ^aA'other. - — ^ 

The Chanel made by the fore Share and Sheaf f<* 

-the middle Row, being at equal Diftancc betwe^ 

the Two hinder Cheats, is covi^r^d-^^by them, riiey 

raifing the Mould ovef 'the Seed'ftorti each Side of 

this Chanel. • ' .; • , . ... 

The Harrow I is drawn by the BeAms, 'to wWch it 
is feftened to theiflnfides at d and i?, having- eafeh a 
fmall Iron Pin, paffing thro' each Endof the LegsW 
the Harrow, and thro' thte Beams ; each having 2t Nut 
on the Outfides^ of the Beams, and 'being fquare in 
the Beams, that they may not turn therein to loofen 
their "Nuts ; but «re round near their -Heads, that the 
Harrow may eafily move thereon. 

The round Ends of the Legs of the Harrow ai^ 
-put thro' its Head I, at the roUnd Holes / and ^\ 
*^nd pinned in behind it, to the 'end that either Tirie 
•of the Harrow may defcend at the fame tin?ie tbit 
ithe- other rifes, where the.Ground is* uneven. • ' 

The Two 'WOoden Tines K and L are .pinned in 
abfeve the Head, and have each df them a Shoulder 
Underneath. They ftand (loping -, fo that if theyttk© 
iidd ^f any "Giods, they do not diive tibem befeifc 
'them, but rife over- them. They^weoficonviBnicrit 

Length, 
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X^gth, to giye rQooi for the Harrow to fink and 
liie9^ without raifrng up d^e Shares ; and to give them 
the more room to move : The Leg^ of the Harrow 
are crookM downwards in the Middle. 

Xhe Diftance of thefe Tin^s from each other is 
.Twenty-two Inches *, fo that each Xine going Three 
Inches and an half on the Outfide of each Chanel chat 
is next it, fills it up with Earth .upon the Seed, from 
the Outfides of it 5 : which caufes. the Rows to come 
,up ibmething nearer the inner Sides of the Chanels^ 
than to the outer ^des, from whence the £larth is 
i>rought into them by; the Tine3 ; and the Two outer 
Rows by thismeans come up at Fourteen Inches 
^fui\4er, tho* the Chatiek were Fifteen Inches afunder. 

This way of covering adds more Mould to the Top 
of a Ridge ; whereas, if the Chancls were covered by 
Tines, going within or, between them, the Mould 
woMld be thrown down from the Top of the Ridge : 
And thefe Tines ftand with their Edges and Points 
inclining outwards, by which means they bring in the 
inore Earth to the Chanels. 

If we find, that the Harrow is too light, we tie a 
Stone upon it to make it heavier ; and fometimes we 
fix a fmali Box of Board on the Middle of it, to 
hold Clods of Earth for that Purpofe. 

The fore Funnel C has itis upper Edges Two Inches 
high ^bove the Surface of the Plank. It is Five Inches 
Square at Top ; its Four oppofite Sides being Planes 
equally inclin'd to each other downwards, until they 
end at the Hole in the Bottom of the Funnel, which 
Hole is continued quite thro* the Plank into the 
Trunk. The Shape of this Hole is ftiewn in Fig. 9. 
where the Four Lines ab^ b c^ c d^ and da^ each 
Lirte being Three quarters of an Inch, make a true 
Square, and are the upper Edges of the Hole. The 
Three prick'd Lines ^/, f g^ and^ b^ being each of 
them longer than the former, tho' as little as poflible» 
make the Three lower Edges of the Hole j which be- 

ing 
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ing thu? wider below than above, and having all its 
Sides true. Planes and fmooth, it is inipoffible for the 
Seed to arch therein. The fore Side of this Hole is 
perj)eridicular to the upper and lower Surfaces of the 
Plank, and, together with the Back of the Sheat, 
makes c»ie plane Surface. 

Wh^n .;we drill a large Species oC Seed, as Peas or 
Oats,, we can make this Hole a fulllnch fquare at 
Top, and of the lame Shape wider at Bottom •, which 
tho* it be wider than the Trunk, except at itsf Top, 
the Seed will not arch ^here, becaufe there is room 
behind, the Plates being broader than the Sides of die 
Hole J for there pan be no Arching in the Trunk, 
unleft the Seed were confin'd behind as well as on 
each Side. 

The. Holes of our Funnels ought to be of the fame 
Shape with this defcribed ; tho*, as I am informed, 
the Pretenders to the making of this Plough make 
the Holes of their Funnels theReverfeof this; which 
being wrpng-way upwards, the Seed is apt to arch in 
them, except the Holes are very large. 

Of this Plough, Fig. i. the Two hinder Funnels 
E anfi F differ from the fore Funnel ^which has bcfcn 
defcribed), iirft, in Dimenfions-, thefe not being lb 
deep, becaufe they being made in the very Beams, 
their upper Edges are in the upper Surface of the 
Beams, and their Holes at the Bottom, ^Xijg about 
the Eighth of an Inch deep. The DcjJth of the 
Funnels muft Vant the. Eighth of an Inch of the 
Thicknefs of the Beams j but we make each Funnel 
an Inch and a quarter broadei! at Top than its Beam, 
by adding, a Piece of Wood to each Side of its 
Beam, which reaches down about half-way its Thick- 
nefs ; and thefe Pieces being firmly fix*d oni)y Nails, 
to the Sides of each Beam, the Legs of the Harrow 
take hold of thefe Pieces, Vrhich are in the Infide 
of thefe Beams. When the Plough is taken up to be 
turned, the Man who turns it, takes hold of the 

A a H?ad 
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Head df tfic rfarro^ with one Hand, and 1^ the 
other upon the rfopper, or Spihdle, to kfeep it levd, 
arid to prevent either oif the fore Wheels from ftiriking 
again A the Ground^ whflft the Plobgh is turning 
rbund. 

. Another Difference there is between the Sh'a{)e of 
tKefe hinder Funnels from that of the foi^mer, to* wit. 
That eath fore Side of the hinder TtuHks hiuft ndt 
Be quite fo oblique as the reft ; bfeCiufe then die upper 
Edge of thefe fore Sides might be td6 nea:t ihtf T^dns 
of the Sheats, and there rhigh^ hot be fufiicient Wood 
betwixt them, to prevent the Sheati froih bdng torn 
put; a thing which has nievef happened, that I know 
of, Wje Jbmetimes ihake thefe hinder Funnels of a 
roundifb Shape, like a Cone inverted ; except that 
the Part which is next the Sheat^ is hot fo oblique as 
the reft, for the Reifoh afready giyeri. 

The .only Advantage propoled by this roundifli 
sliape is, ^ tAat there is lefs Wood taken out than 
from the fquare Corners, ind tKerefbre morfe Wood 
for the added Pieces to , be fattened isi the Beams, 
thgn in thp fquare Funnels. 

^ M and N are Two Pieces of Wood^ each Eleven 
Inches long? Two Inches broad, arid TWo Inches 
tiiick : T^cfe are fcrewM on near each End of the 
Plank^ iHl^rrwo Screws and Nuts each : .They ftand 
parallel to-the other Beams, and h^v^ ^ach a double 
Standard or Fork, P and P, in the'rn, perpendicular 
tt) the Plank ; by which Standards the fore Hopper is 
drawnr and. guided, in the manner as is feen in 

Fig. 21. , 

Theft Standards ought to be braced (or ipurtrM) 
bejfore and behind, and, on their Outfides y they never 
being prefs'd inwards, have no occafion of Braces 
there : Thefe are to be fo placed, that when t*heSpindle 
is in their Forks, it may be'.exaftfy over the H6le of 
the. Funnel, fo that the Seed may drop into the Mid- 
dle of it, when the Plough dands upon an horizontal 
% Surface, 
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Siliface, the Spindle being alfo ekaftly^aiialfcl'tof ^he 
fore?fedge of the Planki " ,'.••! •'' : 

. Fig. id;' is t) in tHe Ptough Ft^J^J ti is'TWd 
^c<»t long, iF*?o Inches broad' in its h«n^wcft Part, 
»nd half art Inch tMdc'in'thethinnfetff'arti^ and'TWd 
Incheis at 'itt Shioulders ■aibOVe thft PlafSk.' IciipihrtM 
thro' thie Pfenkbrfbrrf'iheFuiinci; Ifeiiiirig-bfte'of'idi 




Latch,- ttail^y 6n t<f the-'tUjjpchPart of t!he^ fore Si^ei 
of the for^ Hopper^' m*-wWclV 'flimg this- Standard 
has room to play, or move ficfc-Av^ys^ to the end 
that cither Wheel may rrfe- Hip/ i^-n r^ - ^ ; . . 
'^Ff. u. is bn« bf^thi hmaer SMkrdSj whkh 
te^hg^accdin tht Beam^ ais <i or H; pferpendfctffii 
tok, isdriveh'ir(t6 4 Mdrtifcj and pinhMintb' the 
Btam. It Has a S^ioulcfcr behind,* and another befotiei 
and a Third oh ife'Oiltfide ; which SlibiJldets * ferve 
irtftead rf Braces j to keef) it frbin rndvitig backwaWs, 
forwa;rcl$3 or outwards V ft- ft-T^Teet^Fodr InchKJ 
long, Two Inches brcfarf,'*drtd;iinfeich,thiGk^ It^ 
placed with \\k broad or flat Sides'- tSiWafds-' the SidB 
of the Beams. It is^triade fo thrfi^ became it fhbuld 
have the mote room for the Hdpper to play on ^\ 
and therefore ttiuft Have its Strength- in i^s Brc^dthi 
The Part at « mUft ftaiid foremoft/ • • ' 

The Standards G and H are both-' alike, except as 
they are oppofite : Their Ufe is to draw, gtrid6, and 
hold up the hinder Hoppcrf'They ixt to bejilaeed 
perpendictrkr to the Bekms, • ahfl •^^•cqiial DHtarict 
from each Side of thdfe Beams, anff atPfiich a Diftandt 
before the Funnels, thatjwhcrrtlie '/bi* Sidfe of the 
Hopper by its -whole Lcnfe Af W<iars -^gamfl: the hinder 
Surface of the Stafidafdsi'ffife^e^ may drop irtto the 
Middfe 6f both Funnels,' tRerPfo%h ftanding upon 
art hoiizontal Sgrface. ^''" ' " *- *• * - ' ' 

A a 2 Be 
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Be (ore to take care, that the Sheats, Funnels^ and 
Standards, be fo placed, that th^ Spindle of the Hop- 
per may be at right Angles with the Beanns. 

Q and R are Part of theLknbers, which are al(b 
calld Shafts* Shaips, and Thills ^ from whence the 
Horfe that goes in thcn>, is call'd a Thiller. Thcfe 
Limbers are fcrcw'd down to the Plank, by Two 
Screws and Nuts each. The Limbq^ are .kept at 
their due Diftance by the Bar S*^ near each End of 
which Bar, there is a Staple, w'th a Crook underneath 
each Limt>n*9 to which b hitch'd, or faftened, aLink 
of each Trace, for drawing the Ploi^h. This Bar 
is parallel to the Plank, and Seven inches and an 
half before its fore Edge. 

The Limbers muft be mounted higher or lower at 
their . for; Endsy aax)rding to the {leight of the 
Horfe that draws in them ; and this may be done by 
the Screws that hold them to, the Plank, and by cut- 
iDg away the Wood at the Two hinder Screws, or 
at the Two foremoft Screws, or by Wedges. 
^^ Every Workman knows how to team the Limbers ; 
^l^t is, to place them fo on the Plank, that the Path 
frf* the HoHe which goes in the Middle betwixt them, 
pnay be parallel tO; all the Shares, and fo that a Line, 
drawn in the Middle of this Path, might fall into a 
ftfait Line with the fore Share, (landing on the fame 
even $urfa<;e with the Path ; for otherwife the Plough 
will not follow dire£Uy after the Horfe, but will in- 
$:line to one SMe, 

; . The Ufe of the Trunks of thi$ Plough is for makc- 
;ng the Ch^nek ^rrow, of whatfoever Depth they 
are : But, wi^iout Trunks, the Chanels muft be made 
wide by Ground- wrifts, which fpread the Sides of 
ihe Chanels wide afunder, to the end that . they may 
lie open for receiving of thie Seed \ and the deeper 
they arev the wkler thry muft be : By this Wjdth of a 
OmiA, the Sted in it,is with more Difficulty covered, 
and the Chanel fUl'd with the largeftClods^ and the 

Seed 
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Seed coMes up of a great Breadth, perhaps Three or 
FoUF Inches wide, lb that the Weeds coming therein 
are hard to be gotten out. 

To avoid thefe Inconveniences of wide Chanels, I 
contrived Trunks like thofe defcribed, except that 
they were but Five or Six Inches high ; and the Top^ 
of their Plates, bending outwards from each otiier, 
formM Two Sides of a Funnel ; and the Wood be- 
tween the Two Plates, being cut bevel at the Top, 
was- as the fore Side of a Funnel to this Trunk : It • 
was open behind from Top to Bottom : The Wheels 
w<jre low, and the Seed-boxes narrow : The Seed in 
thefe Chanels was eafily covered, efpecially thofe Sorts 
which were fown in dry Weather ; for then the fineft 
Mould would run in, and cover the Seed, as foon as 
the Trunks were paft it. 

The Seed in fuch a narrow Chanel comes up in a 
Line, where the Row not being above a Quarter of air 
Inch broad, fcarce any Weeds come in it ; and when 
the Weather is dry, the Earth of the Chanel not lying 
open to be dry*d, the Seed comes up the fboner. 

I had Two Reafons for making of thefe Trunks 
higher, as they are now u(cd : The one was, to avoid 
the too great Length of the Shares *, and my other 
Reafon was, that with thofe low Trunks, and long 
Shares, there could not be Two Ranks of Shares, 
and their Hoppers in the Plough, which are neceflary 
fbr making very narrow PartitionSi and abfolutdy ne- 
ceflary for planting this treble Row of Wheat ; for if 
Three Shares for making the Seven-inch. Partitions 
were placed in one Rank, the Mould (which is always 
moift or wet, when we plant Wheat) would be driven 
before the Shares, there not being room for it to 
pafs betwixt them. 

Fig. 12. is one End of the hinder Hopper laid 
open. I call it one Ehd^ (altho* it be an intire Box 
by itfelf) becaufe this Hopper is fuppofed to have 
its middle Parc^cut out, to have a clearer Si^t of the 

Aa 3 Plough, 
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Piowgb, ami fprc Hopper j as is fcen.in Fig. iS' y^^ 
U the whole Hopper in Twa Parts. In this;Fif . 12, 
A is thelnfide of one Epd of the Hopper, made with 
Ipyeral pieces of half-inch Ejxn-board nail'd oa to 
tjbe Poft c a, on (the fore Side -, which Poft is a litdc 
Qiore than half an Inch fquare^ s^d 36veDteefi Inches 
and -T.Kree qiJarters long, being the Depth of that 
't^t of the Hopper whidi holds the Seed* : B is the 
fore Side of this Hopper •, whiph mqft be n^l'd on 
itji the- laid Ppftv being Pf the,farpe Leiigth with it, 
aivd Four Ii|ches. (broad, and half an Inch thick ; and 
tfhis is the Part whjch on its Outfide goes agalnft the 
nght-hand &andard of the Ploijgh, when it is at 
"VVork^ The other Poft b 4, M, the Cune Thickiiefe 
^th the former, is ^ail'd in within half an Inch of 
the oppofite Edge of this End ; to which Poft alfo 
C being nail?d^ makes the hinder Side of this Part 
of the Hopper. C is Four Inches broad, and half ah 
Inch thick ; and both it, and the Poft to which it is to 
be nail'd, are fomethihg longer than its oppOfite Side, 
becaufe the Side B makes right Angle^ with thpTo^ 
^d Bottotn of the Hopper; but the hinder Side C 
makes oblique Angles with the Tpp and Bottom of 
the Hopper ; and the Reafon of this is, becaufe when 
the Hopper is full of Seed, it may be equally pois!d 
tin the Spindle ^ which it could not be without this 
Bevel, unlefs the Bottom of tjbe Helper did come as 
much' behind the Spindle as before it ; and that would 
hindfer the Perfon that follows the Drill, from icdiig 
the Seed fall out; of the Seed-bo^ into the Funnel ; 
apd that Pitrf of the Bottom whfch is before the Spin- 
dle, cannot be made ihprter, becaufe chat Part of the 
peed-bok which is before the Spii)dle, is (upon account 
of its Tongue) much longer than thfc Part of it which 
13 behind rihe Spindle. *T% true that when the Hop^ 
jper is empty of Seed, it cani^t.'bc thus pols'd ; but 
then, being* fo %ht, it does apt require it. efg bis 
a Piece of a Board, nail'^W » thgt Part of the End 






Ghap.XXI. Of the What^Brill , 3^9 

A^ >ph^cl> is below the Bottom of the ^y\y which 
hoj Js t;he Seed, and is commonly plac'd a litjtle croi§ 
tke ,Gr^n of the Board to which it is nail'd, an4 
ferye$ to flrengthen it, and keeps the Hole i from 
iplitting. The upper Edge ^/ of this added Piece 
of Bo^d is exadly the iJength of die Bottom of 
the Hppper, whereto the Brals Seed-bo^ is fattened ^ 
/and ti>is BottQxp, together with its Seed-box under it, 
i^ing put into its Place, bears upon this Piepe from c 
to /, which holds up the right Side of the BottQm5 
and keeps it from finking do'wnwards ; as the lower 
Ends of the Two mentioned Polls, and the fore and 
Jiinder Side B andC nail'd to them, prevjei^t its pfin^ 
upwards. 

' The Manner of making the Hole / is as follows ; 
Plaicp the See,d-box with its fore End at ^, and hinder 
£nd^t/, with the 5afe of its Cylinder (or great Hplis) 
^ainft this adided Piece of Board^ and its upper Edge 
exadlly the Height of the Edge^/; then, ,witih a Pair 
of Compaffes put thro' the Cylinder J0(f xhe Sieed-box, 
mark round the inner Edge of its JSafe upon the 
added Board *, then take off the Seed-box, and find 
jiie Centre of th^ marked Circle ; ^d then with .a 
Tool caird a Cjentre-bit, of the right Size, bore the 
Hole, quite thro' the double Board; and this Hole will 
be in the right Place, and of t;he fame Diameter with 
the 5j)indle ; but in xrafe .there is to be a Brafs Wreatji 
on that Part of the Spindle which is to turn in tlus 
Hole, then the Hole ,mufl: be bor'd of the fame Dia- 
meter with that Part of the Wreath which is to enter 
it .; and that may be. perhaps near a quarter of an Inch 
longi^r dian ;the D^^upe^er of the Spindle, upon which 
jt is fattened . 

. This End A, thus bor'd and fliap'd,.is a Pattern for 
its Oppofite, and for t}>e 9i;ber Twp Oppofites of the 
,pth^r , Cavity, which . holds the Seed ^ the p^her End 
pf iliei^ppper. . * 

Aa4 . When 
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"V^Then the Oppofitc of A (with the Two Pofts, 
whereto the fore Side B, and thd hinder Side C, arc 
naird, and having a like Piece of Board in its lower 
Part with a like Hole in it) fa added, and when the 
Bottom (Four Inches broad), with its Seed- box under 
It, is thruft in at / by the prick'd Lines, until it reach 
ty bearing on one Side upon the Piece of Board e fgb^ 
and the other Edge of the Bottom bearing in like 
manner upon the qppofite Piece, then this Cavity of 
the Hopper, which will contain aboutTwo Gallons of 
Seeds, will be finifli'd. 

Note^ The Bottom muft make a right Angle with 
the Two fore Pofts, having the Side B perpendicular 
xo it. 

D is a Part of the Board which comes out fimher 
than the Hopper, in order to hold a Bar at k -, which 
being fattened there, and in like manner to the Oppo* 
fite of this Board, thi5rBar bearing againft the fore 
Part of the Standard, the Hopper and its Wheels arc 
in part drawn by it. 

Into the Notch / is fattened one End of a long Bar, 
which paiies the whole Length of the Hopper, and 
holds the upper Part of its Two Cavities in their 
Places, as is leen mark-d D, in Fig. 15. 

E is Part of the Board which comes before the 
Hopper, and whereto one End of a Piece of Wood 
is fattened by Nails or Screws, which bearing againft 
the fore Parr of the Standard, and againft its Infide, 
the Hopper is in part drawn and guided by ir, as 
fliall be fhewn in Fig. 15. 

Fig. 13. Ihews the Ouffide of the Figure laft-de- 
fcrib*d. ' A is the Standard by which this End of the 
Hopper is drawn, in the manner as it: is here placed. 
B is one End of the Spindle pafling thro* the Hopper 
and Seed- box, C the Bottom, having the Seed- box 
fattened on to it, with one Screw before, and another 
behind, with their Nuts underneath, and the Heads 
of their Screws vei;y thirt, and the Pins fquare at 
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Top> that fheyibiy- iiot turn in ibe^Woodj and 
dieir Heads ihuft ^iier be let into the Woody e'i^dii 
wirh the Surface, ot dife ri* Sides B C of the Hop- 
pt^ itiuft be cat % tti^le Heads ^f the Screws to pafs 
in under thdm^ ' - ' » - :. 

This bpttolh fittard,*which holds ihe Ix-afs Seed-boXt 
is Foii.r Inches broadt and fidl half an Inch thick; 
ahdat each End a' quarter of an Inch longer than the 
SeedrHbx : This Piece is firft thruft in Aiding upon the 
T^MTo sidded Hedes of Board, until its fore End come 
under the fore Side of the Hopper, and its hinder 
End under die hinder Side ; then fetting the Hopper 
with its Boitc^ Upww^ds, the Spindle being thro- the 
Seed«tK>x^ and Holes of the Hopper, we hold the 
Seed-bcxK hard upon the Bottom', at equal Diftanoe 
from each End ot it, whilft the Holes are bored thro' 
the Bottom, by the Holes at each End of the Seed- 
box ; and then the Screws, being put thro', icrew on 
the Box; and when that is done, we make a Mark 
upon the bottom fioard, with the CompaiTes, on each 
Side of the Brafs Box, beginning from the Ends of 
the Axis of the Tongue, reaching. as far backwards as 
is thb Length of the Mdrtife : Thefe Two Lines or 
Marks are a Direftion for cutting the Hole in the 
Bottom of the Hopper, thro' which the Seed defcends 
into |he S^d-bo^*, then we pull out the Spindle, 
then draw out the Bottom, take off the Seed-box, 
and cut the Hc4e in the Bottom in the manner I will 
now dkfcribe m Fig* 14. where the Two prick'd 
Lines a h and c dzf^ the lower Edges of the Hole, 
and the fame with the Two Lines mentionM to be 
mark'd by the Sides of the Seed^box. The prick'd 
Line a i, being at right Angles with theTwo former, 
is the lower E^geof the fore End of the Hole, and 
exaftly over the 'Axis of the Tongue, a^d parallel t6 
it. The prick'dLine b c 1% the lower Edge pf the 
hiirier End of the Hole, which is juft over th^ hinder 
Sind of the Maniie, and paralldi awi equal to die 

~ : • laft' 



Sf^h^%. : 11>e ^miJym 4 J, md ^A v^ tbc i^jpcy 

fij^i^ ^M^P^vSd^fil 9£;di« Hfki whi^K bl^Wg fartfc^ 
afunder than the lower Edges, msAce t\\p fi^erSt Bevd 
pf this Hole & : wbiQb* «ajr b0.4«««»i»«4 fef tfeife ithat 
fh^Sarfoc«t)«i¥eftifth^T*ftui^-;gn4 low^rM4st^ 
being PUms^ jam iiqJin'd t^^owf^wt^ dpwnwvd*, 
>n An Angle of fL^iHQ^^ hm^^md Tilirty.pe^^es. 
TheTwro Lines^ ^ aiyi/.|:, an |ri^.4«gj^ wi^itbe 
Tjw laftrifibwiitipi^'d X|4e5, A<tke ltl« i»p^r JBdg03 of 
lh^ iEnds Qf tki^ Bok i ^4 k^if^. \ ftsir^r Itqge^er 
ih^riithe prickfd^UneiS i»?der^ja(g»,;the pifeiic Sw 
tecwikt tbfifc Tw9 LiacR Md t^pfe Twp^ prtck'd 
Lipes, Akew thi^ Bayel <^ ch9 Ei)^» &f th^ wbicfa 
Hie iodin' d t& ^ch pn^ej opw^ds^ |n ftii As^ of 
^bcwt SJtKtyrfiw.Dflgwej. «. , '; 

Tlus d^ujbiLe Bevel ef^e&udilf {^reyfxits tCbe, Sod 
ikoirt jurciwng. m tl^e Hok, ^»fi^rlr: ;*t giets iott) ^hc 
Mortiie.c^ jtteiSeed'IpoK 5 aiwl ^fc^ |lu^ Tpto upper 
£dge» i>i idiie Enitf s of ^he iioie being nearer no^tJber 
than the ioi^^er, ^jier^e ji$ the ;»ore Wopd kftibet^^^en 
Ahefi? £dgQ9 jeii^ ^he Sccei^w, v^^iahi bpiid^ ^ Bdx 4» 
the Bottonn^ 5i!berebiy the JSo^d is Jfife ^t ico ^iit.. 

Xhen tbf^ &«$ being fateNi^'d oa^ tbeBottcm, and 
thrtift agfiun iii»> 'm Plaor, t^SGiedik,. paffiog thro^ 
both )tbe Hopper an^ tbe Biupy k^ps the Bofitoin m 
its Place:; ^hpn^D^ ini^g^.i^.ii^.cbe^inDagbaiy Plane 
of. the Top jor Moiith .ctfi tbe;Hppper, ^ing a 
reftangled PacaMogram, wd parallel to tbf Bo^ioid, 
^ wrfiich ctbe^ore End is pcrpcfidicttUr, apd a jrefibwi- 
glcdjRaralldiogcHw qf the i^me Bccadtb. . 

i^ig* 15- ihews jthefore.Si^eof tbewiiple hinder 

Hof^)^, vihh iicsTwo Cavkies, ^^ed jail its Accoutife- 

oc>j3Jte, ;i^xjocpt ,?beSy heels ; the %^q^Es^A aiod B 

being eisiuSily^likie, iiaving each. of tiben» 1^ Se^-box 

:a.t rthisjB^tjbsn),^^. in ^/aiiDejnanoef:^^ in,^ wt\m 

&eeo)di)ibpJ»QdL . inb^.fi|u: B :h(dd»:tQ8(tlusf fd^e up 




P;»t9><^ thb dodibie Ho{^ at^ i%ht Diftance, wfaiqii 
ie^iiirheQ.tbcare is ITibi indies clear -room betwixt tiie 
Two ihig^ tswBs. The^pindfc E^ paffing thto* tht 
Wfaoleyholds itheTinfD lingie Hoppers byF^^urWi^adbs^ 
sit the fifbe piftance bdow^ as they are held bjf tht 
Bar above. 

TEliefe: Four Wreaths ye fi:rew?d on to the Spindly 
^o I^epjt from; mcuring towards either End^ as Weu 
as to hold the Hoppers in their Places ; Two^of whiok 
Wraths are feen 9t ^ anc| i \ and the other T*wo uxt 
placed oh the Outfides^ as thele Two 2x^ on the in- 
licks. Before we pnooeed any farther in this iftgMre, 
ft will be proper to fliew the Wreaths^ which are of 
Two Sprts*' ■ ' ' : •''.'■>■•.•■'■ 

Tic one in Fig. 1 6. where A is its Hollow^ which 
is ciitular, and mufi: be of the &me £)iiamecer ^)^f^ 
the Spindle ; a^; iieiAg dmift on \ifm the Spindle, 
till it <3oach ^ Boards is faftenedita the Spindk by 
a finail Screw thro^ each of icf oppofite Holes, a /f 
(hews the Breadth «^fthis Wpeath,. whether k be madt 
of Bialsor Wood : it is little more th^n half an Inch. 
i £ i is the Part pf it cTiat goes sqgwft -the Board i 
The Thid^nefs of the) Surface of this:Eod whiclfgbes 
a^nft the Board, is a quarter of m Inch, if made 
with Bcafe; but if with Wood, ha^f an Inch; biTt 
the Thicknefs of its other End f^^/ iis teJ^ than ifs 
jEnd b c d^ by wbkh means the Screws are the more 
ea£yiy turned in. ' 

Fig. 1 7. fhews the other Sort of Wrcadi, which 
IS ahvays taade in Brafs : Its Ca^ky k% a * hollow Cylin- 
(kr fike the former : When it is on the Spindle,* its 
End'A h c is thnift imco^he Hde ^ tbe^ Boarid (made 
wider for thePurpofe) «ntii </^/ come oiofe to 'the 
Boa^, and ^op tt ^f^oni enceriMg^any fitit 
we fc«ew it on «o tl?e Spindle by die Holes, as the 
other Soit of Wreach is defcrtbU to be fcrew'd. 
* IMs is the h^ Sort of 'Wfefttfa^; becaufe it keeps 
theSpindle^ 6ccm wearing agdii^. the Edges of the 
1-' ' ' " Hole, 
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H^C) 9nd tkta the Spindle, iifeirer has any Fri^on 
f^^^ the WiMd in any Part taf it; but the other 
Skyt are tijore .eafily made, (efpecyjy of Wood), 
^^ the Spindle. wiUl lafta great while ;in them ; or if 
it he >vOtn out, the Expepce of* Three^pence or Four- 
pence will purchaie anew Spindle. 

iNbw Ittiuft-return xoFig. 15. where the Spindle 
E hairing its Four Wreaths fixt on it,, we turn ic 
round with our Hand, to fee whether the Wreaths are 
puton true \ and when they are fp, neither the Spin- 
dk, nor the Hoppdrs, can move end* ways: Tho* the 
Spindle he pretty hard to turn round, the Wheels will 
ibon caufe it to' turn eafily. Whilft the Spindle is in 
this Pofture, we turn the Hopper Bottom upwards^ 
Andiifiafk thiSpindle^for cutting the Notches in the 
manmer befoite directed; and tihenwe take off the 
Sf^ki aiid cut che Nacches,. and attb cut each End 
^ tlie Spiodifi fquarci up to a Shoulder at each End, 
^o jhat the Wheels may come eafily oh without knock* 
ing <>r tl^ufting ; and then we return the Spindle to 
'^|t3 Place, add put ontheWheek, pinnii^ them on 
with each ^ loi^ Nail, which being crook'd at the 
Ends prevent it itom falling out, but may be very 
eafily puU-d out with the Claws of a Hammer ; but 
wemufl: take care, that neither .the fqnare Ends of the 
Spindk, nor the fijuare Holes in the Naves (or Hubs) 
pjf the Wheels (into which tbey enter), be taper ; for, 
if they are taper, the Wheels will be apt to work 
themfclvts off. 

The Piecp of Wood, Fig. 1% is that which goes 
oyer the Standard, and, being plac'd in the Hopper, 
as F in Fig. 15. draws that Part of the Helper by 
it$ Infide f ^bearing againft tl)e fore Part of the 
3lwdard *, and that Part q( it from k to r, being the 
Breadth of the Standard, bears againfi: its inner Infide, 
to prevent the Hoppfif froifn going any farther towards 
that End. This Piece of Wood is fattened to the 
Boards pf the Hpdper, cither bySctrpws or NaiU; 

This 
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TUs Pkce, from 4^ n>it»muft;be of fudi ^Thidcner?^ 
that cbe Standard* bearing agyinft its- In&de b c^ mof: 
be cquidiftant from each Board, to which this Piece is 
faftcncd. The Pari, ot fcrfe Side of this Piece /^, 
muft be the Lci^h oCithe Diftanc3$/bei:!*een BMr^ 
and Board, to whiehit^i^iaftetied ;. an^ (hat; i$>exadtly: 
Four Inches.. Its.TWcfcoefs and Depth mpft be foch^ 
as may liiake it ftrofig enough for^ the J^urpofes .in- 
cended* ■ •;•. ^j ,. •'.'.■.'•'•■': 

The^Pieefe ntenk'djRg^. 19. kihe (DppdfitCibf the* 
fbirAer, »d tobe.pliso^iin the fame naanner^ and 
as it is ft«i mark*d G in JFsg. 15. oblerving always,' 
that the Port of it, which holds the Hopper from 
QKmng end-^way^^.>:muft :alw2^s be on the Infidc of 
the Standard 5 for* if thefe Pieces Ihould bear;againft 
the Outfides of the Standards, the Hopper could haine 
no Play upon them, nor could either of the Wheels 
life up. without raifing the Share (that was next toit) 
out of die Ground ; but, being thus placed, either 
Wheel may rife without the other, and without nuf- 
ing the Share. 

I iay more of dils, becaufe it is a Point wherein 
young Workmen are apt to i^iftake. . 

Thus havifig fhewn, in Fig. 154 how the Hoppo" 
is guided and drawn at the lower Part, I come mxt 
to (hew how it is held and drawn at its upper Part ; 
for which the Piece of Wood, Fig. 20. beingacom*^ 
petent Breadth and Thicknefs, Four Inches long, is 
fixM in betwixt the Boards with Nails or Screws ; and 
ysHinFig. 15. The Standard paffing up betwixt 
this and the fore Side of the Hopper, its fore Surface 
bearing ag^nft this Bar, and its binder Surface againft 
the Hoppes! ; fo that the Hopper may rife and fink 
eafily upon the Standard at Top, being in the Middle 
on thq fore Side of the Hopper -y there will be an equal 
Diftance pf each Side, for either Wheel to rife, with* 
put the, Standard ftriking agmnft the Sides of the 
Hopper to hinder its rifmg. There is another Bar 

equal 



eqiul to iVa^ koA ftos* i\viia&t Qt&cti dt dm odier 
find of the Hopper, ' Iniack'^'t ^ likewife the BavD 
isiof tte fdfn^UlPifi ^cb cfa^cTtmrfdoR'dHittfr Bars^ 
aiid chey hel^^ td^fhbngrheh one inotker. 

' When ehe^^/^e^k a^e j^t ^n ttti liiey f tadi hear 
to^ ithe Wmikiii) thef will ftaiid vritfa 'their Rffiigb!> or 
Gm\t^^ 3^«n> l4^Thn^ iMkei^umler. 

can ; becaufe when they are too wide, they are apt to 
didiiv xhtPm^ toW^ds dneSklb'df the Ridgei-j ind 
ibnKt2tmfi^Whe¥r¥h^ Kid^'isih^tfc^ H6pperlfn^ 
bear upoif tite'*]Py ttnek'; ittid ^vheh thfc Wh^^ bang 
Qanridd daoy^ihe'Gi^diind, wobkl hot turn to bring 
dut the Sced^ And^that tlfcfe^iWheds may oofm the 
nearer together, htk Spbketn^rb fet idoidft^ per^ien- 
dicuiar i lb th^ the Wheels' •«re-n(k<tt»ika7e, tt other 
Wheels' are. This Hopped 4s ^fliewlfi, put <ai upon its 
Siandaf4s,iir!ts Pb^e, mi^/^» 2iiWhere theflfifeimon^d 
Bar D, .which holds the Hopper tiagether at Tbp, is 
feefl^ a^ atfo the Four Wre«hs, ahdiMkewife the hinder 
End of the Seed-boxes (landing over the Funnels, 
with their Trarfo uildemeatH th^. '- *Hwe-alfb' the 
back Part of the fij^e Hbppc^.-is^n, with ks Seed- 
box iUndlng over the fdre FUnnHt Its Mot^h aifo is 
feenat A < -as atfo the Top of its fere Side held up 
by the thiftfe (Ff^\ ti.) like the Cart-ier of a Latch, 
w^ the Nafls ih it, ^hich faften it to the Top of the 
fere Side of flite Hoppef, and give room fc«-^ither of 
its^WhWfe'to rife. ^ ' •- 

• ' This' fot^e :H^per itiiy be eaAly defcrtb*d by l!he 
Fteiire of a Btx% like the other already defcrib*^d, at 
feEnds, '4l^^h are of the fame Shape with thc-Ialide 
oiF thip Bqx^ Ff^: ii/ but miicfi bwer^ being Stvenf 
Inches and an' /half dieep, and Sixteen Inches Icihg ; 
JiYid the; Bftitth of its Bottom i^' dfetermin^'d by the 
Length df iKe 'Seed-*bo3t, ahd a Tittle l^ider at Tfep^ 
Oh account of the Bevel which poifeu it: It canities 
!«> rftore Seed than one End of the hinder Hopper 5 

but 



\kk it 'is ti^abR?t)f HataUg fimr\ BM '¥t Sir »^t'^ 

ft Sutff, las 'ftiatf-sfi fte stM-iMiid fly 6^er ih 

jottiii^; its Mo^Fi ' l^njg fi «huck k^hg^r tbfth' of k\ii 
bthef. ■' -^ ' '''-^ -■ • ••' ''-■-' ^' • ••: '"^ 

fWirrtoppet^^li Iffipi'i?^ ife^PWc*i--ftWn- htdring 
cHd-^iyi li^tthHfhfeSttriffle^ By i Wri^fh fixMfeth^ 
SpihaR? it eaafrfefi9*f' theBok, ih the fiitoe m^titi 
irS has' Bceft tfel^M^'d 'for hbldttg ifte otHe? Hbp^er. 
The Wreirttts riioft'-'ptopet^ fof this Purpofe aife' tfe 
Soitdcfcfibca' iifH|. V>--bift-A&t>Aer Serttldfcribcd 
in ft;?, i^; artd^cVeii^^adi ^i* Wood, ^Hn'filMce j 
but then ^ tlluffi tAkd'cirti to mike the H<Ar at ¥hi 
Ehd 6T fhe H^pberdT a fcohfidehftK thlcknefs, l*it 
it iri.ky nijt wear tWj Spifjdie, Which, By-rcdfiwi 6f it J 
great Lengtfr, • h the tttore fiaHft tb betid, and fee-cut 
by Afc EdffA o^ the Hdes '; wfech Ciitdhg cirinttt bfe 
phivtiitedtAitby'the Thiekft6fi bi the Hblfe; ht\S^ 
liich Wreaths *s that of Fig. tyy ' 

We romctirhis thiki this TridpptT exaftly like a 
coAirbon Boi, t^ithoUt any Paf t of its Ends defceiidf 
ing b^lbw the Bbttotn ; and, in' that Cafe, we pfecc i 
narrower Piece of B6ard at each End of the Hopperi 
like that of Pig. 2:3: iti >Wiich FJgiire, the Hale A 
being put on uport the Spindle, the Piece qf Boafd 
is fattened on by a Screw and Niit thro* the HcJi B^ 
near the Top (if thc^nd of the Hopper, and Vf an- 
other Screw and Nut thi-o* the Ho!e C, near the Bot;*- 
torn of the Hopperi ' Another ftrch a-Reee of Bbard*^ 
fix*d on in the fame maifner to ^he dpp6(ite End of 
the Hopper, holdfe thiis }ong.H6pj[>fer parilld to its 
Spindle, that jpafles thro* the^ Holes xff thefe TwO 
Pieces, arid thrA' the Brafs Seed-box, which is fixM 
up to the Bottom, in the Middle betv\^i3tt them. 

: There are T^ Methods for letting the Seed pais 
from a long Hopper into the Seed-box. The firft is 
thait df cutting. the Hfele thro* ks Bottorii, in thi 
teahfter that hais been Ihewn in Fig. 1*4. The other 
is that which cannot be ufed in: a Hopper fo fliort as 

the 
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V 

tbe ]3ox«« of our Under Ho{qpers are s but in: the 
fore (lopper^ or aay other loog Hoppdr^ we can 
place the BraUs Seed-txxc to a Bottom niade for the 
Purpole, like that in Ftg. 24. where there is a Piece 
of Board on the fore Airt of the Hopper from End 
itoEiidt as ^ ^, and another oa the .hinder Part of 
the Hpi^r, 2&cL Then the fore Part of the Brafs 
Sced4x>x, being placed under the {^j^e « h^ is fcrew'4 
up to it at e^ and the hinder Part of .the Se.e,d-.)^x 
u^der c d fciew'd up to it at/4 then the Bottom of 
theiHopper» beiiing <^pcn in theMiddle, is (hiit ,by veiy 
thin Boards^ g i|n4 hy fix'd up ^o.tjie oicfitio^M Pieces: 
Thefe Boards having thdr upper Sur^ce even wirh 
the /Ui^per Edges .of the Bnus Box, the Seed can no 
way^aroi in coming into the Mortife of the Seed-box* 
Whichever of the;fe fwo Methods be made ufe of^ 
in a k>ng Hopper, the Bottom mud be. fix*d to^the 
TwoSides, byfmali^arsof Wood c^"^ about Three 
quartpr^ of an Inch iquare, to which the Bottom and 
Sides: ^e faftened fa^ Nailsy in thie aianner tha^ the 
End$r and Sides iJi riie binder Hopper are fattened to 
tjieir Po(bi| which fbuid in their Corners. 

, W^ take- the iam^ Method for djtiting the Notches 
in tfa^ Spindle, as has been defeiibed for cuttmg the 
Notches in the other Spindle. 

But obferve, Thsit the great Leog^h. of this Spin- 
dle requires it tO be the laif^ \ and we make it of an 
Inch and Three quarters Diameter, the other being 
only an Inch and an half : We thereibre bore the great 
Hole or Cylinder of its Brafi Seed-box a quarter 
of an Inch in Diame^r larger than of the brafs Seed- 
boxes of the hinder Hoppers ; and we commonly 
make a Notch more in the Circumference of this 
Spindle, beca.ufe the Semidiameters of its Wheels 
muft be a^ much greater than of the hinder Wheels, 
as is the Thickneft of the Plai^, and the Ends of the 
Limbers which are betwixt this $pindle and the upper 
Surface of the Two Beams. 

Wc 



Chap. XXL Of the WheaU Drill 3 69 

We make all our Spindles of clear-quarter'd A(h, 
without Knots or Crooks 5 and when they are well 
dry'd, and made perfcdlly round, and of equal Dia- 
meter from one End to the other, by the Prong- 
maker, we pay a Peny per Foot for them at the 
firft Hand, and they will now-and-then have fome* 
thing more for the largcft Size ; but we are only 
curious to have the middle Part of this long Spindle 
cxaft ; for we graft on a Piece at each End, which 
does not require anyExaftnefs : The Graftings are fcen 
at ^j tf at one End, and ^ ^ at the other End of the 
Spindle (in this Fig. 21.) by Four fla^tifli Iron Rings 
driven on upon the grafted Parts, as they appear under 
thofe Letters in the Middle. Between each Pair of 
thefe Rings, we drive a fmall Iron Pin thro* the Joints 
at c and at d^ to keep the Grafts from fepararihg end- 
ways ; and if they are not tight enough, we make 
them lb, by Wedges driven in betwixt them and the 
Spindle, 

This fore "Hopper is drawn by the Spindle, and the 
Spmdle is drawn by the Two double Standards B and 
C, betwixt whofe Forks it is placed, as appears in 
this Figure; the Diftance between each Fork, or 
double Standard, being exaftly the Diameter of the 
Spindle, fo that the Spindle may havejuft room to 
rife and fink there, and no more. 

The Hopper and Spindle are guided, or kept in 
their Place, from moving end-ways, by Two Wreaths 
fcrewM on to the Spindle, the one at ^ and the 
other at/-, each of which Wraths, bearing againft 
the Surfaces of both the Legs of each double Standard, 
on the Sides next to the Hopper, prevent the Spin- 
dle and Hopper from moving towards either End \ 
and yet admit the Wheels, or either of them, to rife 
and fink without r^ifing either Side of the Plough, 
contrary to what would happen, if the Wreaths were 
placed on theOutfidesof the Standards next to the 

Wheels. 

Bb We 
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We make thefe Wreath^ a little different from the 
other Sort of Wreaths, which turn againft the Holes-, 
we make them of a greater I)iameter, Jeft they (bould 
at any time get in betwixt the Legs of the double 
Standards, in cafe the Standards fhould. be loofe, or 
bend : Therefore we make the Diameter of each of 
thefe Wreaths, at leaft, Two Inches and Three quar- 
ters : We always make them of Wood, and of a pe- 
culiar Shape, taking off their Edges next the Standards, 
which Edges would be an Itppediment to the Rifing 
of one End of the Spindle without the other. So 
that, for making thefe Wreaths, we may form a Piece 
of Wood of the Shape of a Skittle-bowl (or an ob- 
late Spheroid) having m Inch and Three-quarter 
Hole bcir'd thro' ita M^cjdle, and then cut by its 
Diameter (which is abPVit Three Inches) in Two 
Halves, eaph of which vyilj be one of thefe Wreaths ; 
and they.mufl: be plac^ pn, the Spindle, with their 
convex Sides bearing againft their refpeftive Standards. 
The Diameter of the fbr£? Wheels is abput Thirty 
Inches, as theDiamctej, of the hinder Wheels is about 
Twenty-twa 

The fore Spindle (hould be of fuch a Length, that 
its fquareEnds, E and.F, may come out. Three or 
Four Inches farther than the Hubs (or Stocks) of the 
Wheels ; fo that there may be rooin to fhift the 
Wheels towards either. End, for making fevcral Sets 
of Notches, for the Ufe- of the Seed-box. 

Obferve, Tho' the fqre Hopper is drawn by its 
Spindle, yet the hinder Spindle, i^ drawn by its 
Hoppen 

" The Rcafon of this great pittance between the 
Two fore Wheels. is not fo much for their ferving 
as Marking-wheels to this particular Drill ; which be- 
ing drawn only upon a Ridge, its Top is a fuffkicnt 
Direftion for leading thcHorfe to keep the Rows pa- 
rallel to one another, if tbp Ridges are lb j but if thfr 
Wheels were much nearer together than they are^ and 

ycc 
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■ yet more than Six Feet afunder, the Wheels going on 

the Sides of the next Ridges would be apt to turti 

the Drill out of the Horfe-path towards one Side, 

not permitting the Drill to follow direftly after the 

Horfe ; and if the Wheels fhould ftand at Six or 

Seven Feet Diftance from one another, then they 

niuft go in the Furrows which arc on each Side of the 

Six-feet Ridge : This would occafion their Hopper 

to bear upon the Plank, which would carry the Wheels 

above the Ground, and.no Seed would be turned out 

of the Hopper, unlefs the Wheels were of an extra- 

Qtdinary Height C^^t; and the Height r6quir*d fpl* 

them would be very uncertairi, ibme Furrows being 

much deeper than others ; but the Tops of con-* 

tiguous Ridges are generally of an equal Height, 

whether the Furrows betwixt them be deep or fh^tlow i 

for we ieldom make Ridges of an pnequal Height 

in the feme Field: Therefore there can be no need to 

change the Height of our Wheels, that are to' g6 

upon the Middle of the Ridges ; but ijf they went iii 

the Furrowsj they muft be of a different Height 

(rt) Notwitiiftanding the.Rcafons given^ and that I have never 
ufed Wheels of fuch an Height as might be neccflary for going 
in the Furrows ; yet it may not be amifs to try fuch ; becaufe with 
them the Spindle needeth not to be more than half the Length oif 
one that is carried by low Wheels : And high Wheels will allow 
the Funnel to be much larger, fo that altho* the Spindle go higher 
from it, no Seepl will drop befide a large Funnel; but there is 
not room for a large one under low Wheels. 

I did not think it tieceffary to defcribe the Manner of making 
Drill- wheels any otHei^ays than by (hewing them in the Flatesi 
but I will obferve here, fibat they are to be made very light : One 
of mine, that is 30 Inches high,weighs Five Founds and an lialf ; 
it has a^Circle or Ring of Iron^ whofc Depth is half an Inch, and 
its Thicfcnefs a quarter of an Inch ; alfq very thin Iron Stock- 
bsnds to hold the Nave^r Stdck from fplitting. The Grde is 
held on the Spokes by fmall flat Iron Pins on each Side ; and each 
Spoke has a Ring of Iron to fecure its End. from being fplit by 
driving in of the Pins. We alfo make the Drill- wheels lefs 
concave than other Wheels are. 

Bb 2 when 
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when ufed for drilling of high Ridges, from wliat 
would be required when ufed for drilling low Ridges. 

One Reafon why the hinder Shares are fliorter than 
the fore Share (and confequently the fore Part of thdr 
Sheats lefs oblique) is, that they may be fet the nearer 
to the Plank ; and I have had a Drill with Five Shares 
in the Plank, Fourteen Inches afunder, and Four of 
thcfe hinder Sheats following in another Rank, whofe 
Shares were lefs than Three Inches long ; fothat their 
Beams were fet fo far forwards, that one Hopper (by 
a Contrivance, that carried the Seed forwards to the 
fore Rank, and backwards to the other Rank) fup- 
plyM the Seed to both Ranks of Trunks, and 
planted St. Foin in Rows Seven Inches afunder, when 
the Ground was too rough to be planted with Rows 
at that Diftance by one Rank of Shares. 

It may be dbjefted, that the fore Part of thefe 
hinder Sheats might not be oblique enough to raife 
up the Strings of Roots or StLibble, which might come 
acrofs them in their Way -, but this Inconvenience is 
remedied by the greater Obliquity of the fore Sheat 
(or Sheats), which clears the Way for the hinder Sheats, 
by raifing out of, the Ground fuch Strings, fcff. 
which might annoy them ; efpecially, in this Wheat- 
drill, where the fore Share fo clears the way of the 
hinder Shares, that they can take hold of no String 
in the Ground, except of the Ends of fuch which 
the fore Share lias loofen'd ; and they hanging fafter 
in the Ground by their other Ends, the hinder Shares 
.flip by them without taking hold of them ; and the 
Hanow-tines, gcring after fo near to the Chanels of 
the hinder Sheats, by the fame means elcape alfo 
from hanging in fuch Strings. 

The Reafons for placing the One Share and One 
Hopper before, and the Two behind, in this Wheat- 
:drill, are fo many, and fo obvious.^ that it wQuld be 
but lofing of Time to mpition them. 

The 



% 



\ 

t 



Chap. XXI. Of the Wheat-Drill 373 

The Limbers G and H, we njake of Afpen, Pop- 
lar, or Willow, for Lightnefs; we make them as 
fmall and light as we can, allowing them convenient 
Strength ; and the Ihorter they are, the more exadly 
the Drill will follow the Horfe, without the Hand of 
him that follows the Drill, whole chief Bufmefs, is, 
with a Paddle to keep all the Shares and Tines from 
being clogged up by the Dirt flicking to them, and 
alfo to obferve whether the Seed be delivered equally 
and juftly to all the Chanels. 

Thefe Limbers fhould approach fo near tc^ether 
at their fore Parts, near the Chain, that there niay be , 
none or very little room betwixt the Limbers and the 
Horie ; and therefore muft be nearer together for a 
very little Horfe than for a great one : The Horfe, 
which I have ufed in all my Drills for thefc many 
Years paft, is a little one, about Thirteen Hands 
high; and the fore Part of my Drill-limbers are Twenty 
Inches wide aiiinder ac the Chain. 

At g on the Outfide of the Limber G, is a fmall 
Staple driven in, having one Link on it, which holds 
a fmall Hook, which, taking hold of different Links 
of the very fmall Chain I, raifes or finks the fore 
Part of the Plough to different Heights. But take 
care to fet it at fuch a Degree, that the fore and 
hinder Share may go equally deep in the Ground 5 
and when they do fo, the fore Part of the Limbers 
ought to be higher than the Traces which jflraw them. 

At h in the Limber H, is driven another Staple, 
which holds the other End of the Chain 5 or elle, in- 
ftead of a Chain, we may make ufe of a Piece of 
Cord, one End of which put thro* this Staple, and 
ty'd to the Limber, and a Piece of Chain of half 
a dozen Links, faften'd to the other End of fuch 
a Cord, will ferve as well as a whol^ Chain, for 
raiting and finking the Limbers. 

He who caa by thefe Direftions make this Wheat- 
drill, may very eafily make any other Sort of Drill, 

Bb 3 for 
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for Ranting any Sort of Corn, or other Seeds tha^ 
z^t near about the Bignefs of Seeds of Corn : He may 
make it with a Tingle Row of Sheats, by placing as 
ipany of thefe fore Sheats as he pleafes in the PJank, 
which may be longer or fhorter, as he thinks fit ; 
and he may add a Beam betwixt every Two of them, 
with a Sheat in it, like thefe hinder Sheats ; and then 
the Drill will be double, having Two Ranks of Shares. 
Bpt I muft advife him never to make a Drill with 
more Shares than will be contained in Four Feet 
Breadth, that is, from the outermoft on the right 
Hand, to the outermoft on th^ left Hand ; for Ihould 
the Drill be broader, fome of the Shares might pis 
over hollow Places of the Ground without reaching 
them, and then the Seed falling on the Ground would 
be uncovered in fuch low Places. 

To a Drill that plants upon the Level, Marking- 
wheels are ncceflary, to the end that every Row may 
be at its due Diftance : As in a Drill with Five Shares, 
for planting Rows Eight Inches afunder. Four of the 
Five cannot err, becaufe Four equal Spaces are included 
betwixt the Five Shares ; but the Fifth (which we 
call the parting Space) being on the Outfide uncon- 
fin*d, would fcarce ever be equal, were it not kept 
equal by the FJelp^of the Marking- wheels. The Rule 
for fetting of thefe is thus : We qompute altogether 
the Five Spaces belonging to the Five Rows 5 which 
being in all Forty Inches, we fe| the Marking- wheels 
Eighty Inch* gfunder, that is, double the Diftance of 
all the Spaces, each Wheel being equidiftant to the 
Middle of the Drill, which Middle being exadly over 
the. Horfe-path, when the Drill is turned, the Horfe 
goes bgck upon the Track of one of thefe Wheels, 
making his Pgth exaftly Forty Inches diftant from 
his laft Path : By tWs means alfo the Rows of the 
whole Field may' be kept equidiftant, and parallel to 
one another ; fo that it would be difficult for an Eye 
to diftinguif^ the parting Rows frorp the rcil, 

But 






Chap. XXL, Of the Wheat brill. ^yf 

But wTien Two different Sorts of Seed arc planted, 
fuppqfe a Row of St. Foin betwixt every Row of 
Barley, the Rows of which beingEight Inches alunder, 
and tKe Barley drill'd by the fore Hopper into the 
C hands made by the five Shares, and the St. Foin 
driird from the hinder Hopper into the ChaneJs 
made by Sik Shares, the Marking-wheels muft be at 
no greater Diftance than thofe above-mention'd, where 
there are only Five Shares ; becaufe one of the Sixj 
which are for the St. Foin, muft always return in the 
fame Chanel, going twice therein ; for One Row of 
Barley would be miffing, in cafe the parting Space 
{hould be made by this Sixth Share •, and that parting 
Space virould have no Barley in it. Therefore it is 
a Rule, that whenfoeverTwo Sorts of Seeds aredrill*d, 
the Rows of one Sort betwixt the Rows of the other, 
there muft be an odd Share in the Drill, which muft 
go twice in one Chanel, and the Diftance of the Mark- 
ing-wheels muft be accounted from that Rank of 
Shares which are the feweft : It muft alfo be contrived 
in this Cafe, that each outermoft Seed-box muft de- 
liver but half the Quantity of Seed that each of the 
inner Seed-boxes do; becauie the outer ones going 
twice in a Place, their Chanels would othefwife have 
a Quantity of Seed double to the reft. 

In a Drill that has Two Spindles, we place the 
Marking-wheels on the foremoft, which upon their 
Account is the longeft ; but if we ftiould ufe the 
Wheels of the hinder Spindle as Marking-wheels, 
then that muft be the longeft, and fo the fore Wheels 
(their Semidiameters being much longer than the 
Semidiameters of the hinder Wheels, and their Spin- 
dles (horter) would ftrike againft the hinder Spindle, 
unlefs it were fet farther back than is convenient. 

When Ground is harrow'd the* laft tinie before it 
is to be df iird, we contrive that the Harrows may not 
go direftly towards the fame Point that the Drill is 
tp go, left the Track of the Markingrwhcel fhould 

B b 4 be 
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be exaftly parallel with Ac Track/ of the Harrow-^ 
tines, which might make it difficult to diftinguifti the 
Track of the Wheel from that of the Harrow-tine. 

He that has not a great Quantity of Ground to 
plant with St. Foin, aad does not plant it betwixt 
Rows of Corn, will have occafion for no other Drill 
than this Wh^at-drill, defcrib'd in Fig. 21. He may 
plant his Rows at Fifteen Inches afunder, by the hinder 
Hopper, and its Shares, without removing them, the 
fore Hopper bein^ taken off j or clfe you may plane 
Three Rows at Sixteen Inches afunder, by fetting the 
Beams, and their S^ed-boxes and Hoppers, at Thirty 
Two Inches afunder inftead of Fifteen, equidiftant 
from the fore Share ; and then the Marking- wheels, 
which are thofe of the for^ Spindle, muft be Eight 
Feet afunder; to wit, double to the Spaces of the 
Three Shares, which are Three times Sixteen Inches 
(or Four Feet) ; or you may fet the Two hinder 
Beams, (^c. at what Diftance you pleafe, fetting the 
Marking- wheels to correfpond with tjiem ; but then 
the Harrow mufl: be alter'd, and both its Legs and 
Tines mufl: change their Places in the Head, the Legs 
for guiding it exaftly, and the Tines tp follow in all 
the Three Rows, which will require a third Tine to 
be added in the Middle, between the other Twa 
But without any other Alteration than that of taking 
off the fore Hopper, and that of leflTening the Secd- 
paffages of the hinder Hopper by the Setting-fcrews; 
my Man planted me feveral Acres of St. Foin with 
my Wheat-drill Two Years ago, the Rows being all 
Fourteen Inches afunder : It is now an extraordinary 
good Crop. 

In cafe the Shares, being only Three, fhould in 
fine Ground go fo deep a^ to endanger the Burying 
pf the Seed, the befl: Rem(!4y to prevent this fatal 
Mjsfortiipe is, to place a triapgqiar Piece of Wood, 
like thpfe in Figures 25, and 26. the firfl of which 
iheiys pn? Side thereof,^ with tlxe Nail by which ^t isf 
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to be nmi'd into the lower Part of the Trtihk, widi 
its moft acute Angle uppermoft ; the other in Fig. 26. 
ihews the fame, and its Back- fide a b^ that is to be 
nail'd to the Back of the Sheat, being of the fame 
Breadth with it ; its Bottom h c being the Breadth of 
the Plates, on their Infide, the Angle c coming out 
backwards, juft as far as the Plates : The Depth of 
this Piece from ^ to f is uncertain, becaufe the Plates 
of fome Trunks are broader than of others. The 
Ufe of this Piece is, to fill up the lower Part of the 
Trunk •, io that the Seed, dropping upon the oblique 
Side of this Piece of Wood, may by it be turned 
into the Chanel, after fo much Mould is falle^ in it, 
as will fuificiently leffen its Depth, whereby the Danger 
of burying' the Seed is avoided : And fuch a Piece of 
Wood placed into each Trunk, I think, is preferable 
to Groundrwrifts, which are cpmrnqnly ufcd for this 
Purpole ; becaufe the Ground- wrifts leave the Chanels 
too wide and open. 

But when only the Two hinder Sheats are uiM for 
St. Foin, we can make their Chanels the ftiallower, 
by finking the Limbers by their Ch^in, {o much as 
that, the Plough bearing moft upon the fore Share, 
the hinder Shares will go the fhallower. 

When we drill hilly Ground, both up and down, 
we cover the hinder Parts of all the Trunks, from 
their Tops, to within Two or Three Inches of the 
Ground, to prevent the Seed's falling out far behind 
the Trunk, in going up Hill ; and this we do either 
]by a Piece of Leather nail'd to each Side of a Sheat, 
the Middle of the Leather bearing againft the hinder 
Part, of the Plates (or Trynk) \ or fometin^cs, inftead 
pf L#eather, we xjfe Tin. 

Every Trunk being thus inclo5'd behind, we can 
drill up and down an hill of a moderate Afcent ; but 
when it is very fteep, we never drill any thing but 
St. Foin 01) it, and that by a Drill made for the Pur- 
pofe, fq very light, that a Man may wry it yp the 
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HiH on his Bai^k, and draw it down after him : This 
Drill has Five or Six Sheats in one Row (with the 
Harrow behind them). Their Shares being extremely 
ihof t, the Standards which draw the Hopper muft be 
fet perpendicular to the Horizon, when the Drill is 
coming down, rather than to the Surface of the Side 
of the Hill : The Funnels muft alfo correfpond with 
the Standards* 

Som<?, inftead of thefe Sheats, make ufe of hollow 
woodfin Harrow-tines, thro* which the Seed deicends : 
Bat thefe I do. not approve of; becaufe where the 
Ground is hard, and not fine, they rife' up, and 
make no Chanels for the Seed i and then it lying un- 
covered will be malted. 

When a Drill has only bne Rank of Shares, we 
fcrew on the Harrow by its Legs, to the Infide of the 
T#6 outfide Sheats, as near as we can to their fore 
Shoulders, leaving fufficient room for the Harrow to 
rife and fink, in the fame manner as when it is drawn 
by the Bcarps. 

■ " ' m w> i I' M. ■ ■ 1 ■ ■ 

C H A p. XXIl 

Of the Turnep- Drill. 

TDLJTB 5. (hews the whole Mounting of a 
'f' Turnep-drill. Fig. i. is a Plough, but little diflfer- 
ing from the Drill-plough laft-mentioned. A, A, are 
the Two Limbers, differing in nothing from the other, 
except that they are lighter, not being above Two 
Inches Diameter, behind the Bar : They are drawn in 
the fame manner as the other. Their Bar B is diftant 
from the Plank Three Inches, being fhouldct'd ^t 
each End, with a very thin flat Tenon, pafling thro* 
each Limber, and pinn'd on their Outfides, as at ^ a. 
We do not pin in this Bar thro* the Limbers, left the 
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Holes fhauld make thefe very fmall Lijnbers the 

weaker in that Part, C, the Pl^nk, Two Feet and 

an Inch long, Five Inches bro^d, and an Inch and a 

quarter thick. D, D, the Two dquble Standards, 

or Two Pair of Standards, placed into the Plank 

w^ith Shoulders above, and Tenons pinn*d underneath 

the Plank, and are Thirteen Inches high above it : 

Xhefe ferve for a Pair of Marking-yrheels, when 

Turneps are drill- d qn the Level, to keep the Rows 

all parallel, and at what Diffiance you pleafe, by 

letting them according to the Rule already li^d down. 

Sometimes we place the double Standards into the 
PJank of the Wheat-drill, in the fame rtianner that 
thefe are placed.; 

We take off the iriner Edge of each Standard at 
the Top, as at ^ ^ and b b^ for the more eafy Admiflion 
of the Spindle of the Marking- wheels into the Forks : 
This Spindle is kept in its Place by Two of the fame 
fort of Wreaths, and placed in the fame manner as 
thofe defcrib'd ftjr the fore 'Hopper of the Wheat- 
drill. 

Such Marking-whe^ls.are neceffary for drilling upon 
the Level ; but not for drilling upon Ridges. 

E is the Bpam, Two .Feet Two Inches and an half 
long. Four Inches broad, and Two Inches thick : It 
is thus broad, that the Screws which bold on the crois 
Piece F, may be farther afunder : The Screws muft 
be placed as near as may be to the Outfiides of the 
Beam, and at equal Diftance from egch Side of the 
crofs Piece ; by which means the Standards are kept 
the firmer from Turning. 

TheDiftance between the Plank and the crols Piece 
is Eleven Inches. The Breadth of the crofs Piece is 
Two Inches and a quarter. This crofs Piece is (hewn 
^part in Pig. 2. where itsTwo Standards A, B, are each 
Seventeen Inches long (or high), and each on its fore 
Side and hinder Side One Inch and a quarter broad, and 
fie^rly Three quarters of ^p Inch t^ick 2 They are 

Ihoulder'd 



38o Of the Turnep^DriU. Chap. XXII. 

fliouldcr'd and pinn*d into the crofs Piece at a b. The 
crofs Piece is Thirteen Inches and an half long, and 
one Inch and a quarter thick in the Middle from c to 
4 \ but for about an Inch on the Infide of each Standard 
is Two Inches and ^n half thick, that the Standards 
may have the more Wood to fupport them, and that 
the Hopper, bearing upon the thicker Parts of the 
crofi Piece, may be held up above the Funnel, that 
the Fork of the brafs Spindle may not ftrike againfl 
it, when the Plough is taken up to be turn'd, there 
being a little more than a quarter of an Jnch of the 
Breadth of the crofs Piece behind the Standard, for 
the Hopper to reft on. 

The wholf Pittance between the Standards is 
Nine Inches and a quarter. The Standards muft be 
exaftly perpendicular to their crofs Piece: Their 
Tops are drawn up each to a Point, as at e and f^ 
by which the Hopper is the mor? cafily put on upon 
them. 

The Funnel, Shea^ Share, and Trunk, are the 
lame as thofe in the Wheat drill, except a fewDif^ 
ferenccs : As G ini^/|^, i. U the fame as the fore 
Sheat of the Wheat-drill, with its Accoutrements ; 
only it is lower, being but Eight Inches high from 
the Bottom of the Share up to the Beam ; and the 
Plates of the Trunk are lomewhat narrower: Its 
Tenon pa0es thro* the Beam, and comes up above it, 
betwixt the Funnel and the crofs Piece^ and there is 
pinn'd in thro* its Hole above the Beam* There is 
no want of Wood behind the Sheat, the Funnel not 
being cut in the Beam, but placed upon it. 

The Funnel is Ihewn apart in Fig. 3, and is Two 
Inches deep. Four Inches fquare at Top 5 its Four 
Sides terminating at an Hole in the Bottom, half an 
Inch broad frpm ^ to b^ and near an Inch long from 
€to d\ which Length is divided in the Middle, by 
the upper Edge of a Brafs Spout, which divides the 
Hole into Two equal Parts (or Holes)^ each of which 

is 
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is about half an Inch fquare ; this Funnel being 

Icrcw'd on upon the Beam by Two Wood Screws, 

entering at Two oppolice Corners of the Funnel, as 

at c din Fig. i . fo that the Seed may drop from the 

Seed-box upon the right Side of the Funnel at e^ 

ivhich being about half an Inch diftant from the fjar- 

titjon, and cquidiftant from both Holes, the Seed, 

rebounding is pretty equally diftributcd to each of 

the Holes. 

The fore Part of the foremoft Hole being equal 
vrith the Back of the Sheat, the Beam being cut thro' ;: 
fb that the Back of the Sheat, and the fore Part d^ 
the Hole thro' the Beam, and the fore Part of this 
Hole, make one plain Surface, whereby the Seed, 
that falls into this foremoft Hole, deicends to the 
Ground, near the Back of the Sheat, .thro* the Trunk. 

And the Seed which falls into the hinder Hole, is 
convey*d obliquely backwards thro' Part of the Beam, 
by a (hort thin Brafs Spout, whofe Diameter in the. 
Infide is fomewhat more than half an Inch ; but the 
fore Part of it, which divides the Two Holes, de- 
fcends firft perpendicularly half an Inch, and then 
turns off backwards, and there the Spout begins to 
be round : Its joining is on its hinder Part, to the 
end that the Seed, never running upon it, cannot be 
flopped by it. The lower End of this Spout ends at 
the lower Surface of the Beam, a li^e behind the 
Plates of the Trunk, which Hole is feen at if in Fig. ^. 
where this Hole delivers the Seed down into tfie 
Spout A, when it is drawn up into its Place by the 
String B drawn thro' the Hole at b in the End of the 
Beam,' and there tied until it ftand in the Poftur^ in 
which it is feen at / in Fig. i. > 

The Shape of this Spout is better feen in Fig. 5.. 
where A is the Spout, Four Inches long, a full Inch 
Diameter in thelnlide: Its lowerEnd is circular; but 
its upper End B is cut at oblique Angles, fo that when 
it is drawn up to its Place, its Edges will touch the 

lower 
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folirief Surfete of the Bfe^tii, atixl iritlofe tHe' Idwer 
End of the other Spout within it: : It is miade of thin 
hammer'd Brafe (as is the other), The Edges of fhe 
Fiece of Brafs, which make this S^buc, are jbin*d on 
its hinder Part, for the fame Reafori that chey are fo 
in the other Sjyotit. At b there is a Jag cut in one 
of thefc Edges, and rais'tf upwards, by which Jag 
tke String being tied on the Spout juft beJov^, is 
hindred from flipping upwards. 

Joining to tSie higneft Part, and made with PkrT of 
Ac fame Ficce of Brafs, turnM back from the End of 
die Spout, is its Hinge C, nea!r Three quarters of art 
'Inch Idng in its^ HbHow. 

D is a- thin- Pitrce of Iron, half an Inch broad, and 
a litde longer' than- the Top' of the* Sheat, by which 
the Spotit fe.hcld up*: This Pifece of Iroh is riveted bjr 
a Rivet? paffirig^ tfini*'an*Ht)re*atY, arid thro* the Sheaf, 
juft before tHe^runk, and thro^ attdther Piece of Iron 
on the oppofite Side; both' thi^ Pieces of Iron, with 
dieir upper fid^s touching tHe Beam, being thus 
riveted to' the Sheat. ' . 

' The Spout is pitmdd ih by die *^erdw fe, pafling ais 
by the prickM Lirte^F thro' rfie'Hble'G; and alfothro' 
the HingeG, and' fcitrw'd into the Hole of the oppo- 
fite Piece of Irbn, correfponding with the Hole G ; 
and then it. will' appear as xh ^/^^ 4." 

Infttad of thefe Pieces of: Iron, we {bmctlme's ufe 
Pieces of Wodd, a little broader and thickefi naiPd 
cyn theSheat: 

The Ufe of thisrSpout is for carrying half of the 
Seed bjicklvards, fb that ir rfiay drop upon the Cha- 
nel, aftet the Earth iS fallen into it : By this means 
the Seed lying very .flialfow, being only coyer'd . by 
a litde Earth raisM by the Harrow, by'its Shallownefe 
comes up in moiff Weather, fooner than the other 
half, which lies deeper in the Ground ; but if the 
Weather bedry when planted, the deeper half, by the 
Moiftureof the Earth frotnthe Dewsi will come up 
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firft, and the (hallow half will not come up: tilli Rain 
come to moiften ic ; fo that by the (hallow or dei^py 
the Turnep-fly is geaerally difappointcd. 

Fig, 6. (hewsi ow of the Tines of a E>ril]-harrow 
made of VV^ood : Its Edge ab\% made roundi& ^t A, 
by which mean^ it raifes the Eartji on its Sides;;, but 
docs not drive it before: This Edgp. fron?i a toJti? 
Six Inches long; from A to r, being its Bottom^ is 
One Inch: and a quarter ;. from r to ^ is the Back, an 
Inch and an half thkk at Top, gradually tapering 
downwards to <:, where it is half an Inch thicks being 
lho«lder*d all r^cfund: It has a flat Tenon A, whiclk 
pa0es thro* aMornie in the Hairow-hqad ; the Length 
of which Midctiff is- parallel with-th|s L^e^gthof the 
Harrow-headf ui^q which it is held by a Pin, pacing 
thro* th^Hole 6f» the Tepon, ^vqthe Harrow.;, as 
maybe feen in Fig. 7. at a ; and its^Fellowt at b. 

Thefe Two; Tiries are Eight Inches afunder at thek 
Points, and Six Inches and a quarter afunder rat their 
upper Farts, juft.uqder the Harrowrhead, The fore 
Edge of the T^ne A inclines a little to the Left,; a$ 
the Edge of thp Tirje R doth W the Right, 

Fig. 8* lhe^« or^ of the Legs of the Hawo^. 
Kta is feen th^ round Tenon, which pa(Ies thro' tha 
Harrow-head <up taits Shoulder, iand is pinned in thro' 
an Hole of thqfenon juft brfiind the Harrow-head ; 
upon this Tenon the Harrow-head may turn: The 
other End has an Hole at ^, thro' which it is pinned 
on to the Beam4 The L^ngt^ of ; the Leg from the 
Shouldef at a^ to the Hok at^ ^ is Twenty Inches : 
it$ Thicknefs is^^p I^di and a quarti^r, and its Breadth 
an' Inch- The: Two l-egs are feen mark'd C, D, in 
Fig* 7. They bend down \xi the Middle, to give the 
Harrow the mcH'e room- for rifmg and (inking^ tbey> 
am parallel t9 eficK other, and diibnt atlittle moic 
thfP theBircadth of the BQ(inp,.that they may have> 
Liberty to move thereon, when one End of the Hor- 
TQiv-head (inks lower than the other, by tho Uneven- 
nefs of the Ground. The 



384 ^f the TufHep'Drill. Chap. XXtl. 

The Harrow is pinrted on to the Beam by the Iron 
Pin, Fig. 9. paffing thro* the Hole of the Leg^t g^ 
and thro' the Beam, and alfo thro* the other Leg on 
the other Skk of the Beani, where the Screw at the 
End of the Pin has a Nut fcrew*d on it. This Pirt 
is round from its Head all the Way thro* the firft 
Harrow-leg, and thro' the Beam-, but all that Part 
of the Pin,which is in that Leg againft which rhe Nut 
isfcrew*d, muft be fquare; whereby that Part being 
bigger than the round Part of the Pin, and than the 
Hole in the laft-mention'd Leg, cannot turn in the 
Hole of that Lfeg ; for if it did, the Nut would be 
foon unfcrewM by the Motion of the Harrow, but 
the Pin muft have room to turii in the other Leg, 
and in the Beam. ' 'This fquare Part of the Pin is leen 
at ^, Fig, 9. The whole Length of the Pin,' from 
its Head to the End of theiquare Part at^, where the 
Screw begins, is of the Thicknefs of ^the Two Legs, 
and of the JBreadth of the Beam. • 

We fometimts ftt the Legs of 'the Harrow Two 
Inches wider alunder^ fey making therni each an Inch 
thicker at their fore Ends in their Infide, and reach- 
ing Five or Six Inches behind their Iron Pin : Thefe 
thicker Parts, bearing againft the Beam, keep the 
hinder Part of each Harrow-leg an Iiich diftant from 
the Sides of the Beam, whereby the Harrow-legs are 
Six Inches afunder, inftead of Four, by means of 
Aefe added Thicikheffes. '' • • 

When a Drill is taken iip to be turned, the Peffon 
that does it, takes^ hoM of the Harrow-head, and lifts 
it up : The Legs of the Harrow, bearing againft the 
crols Piece, fupport the-whole Weight of the Drill. 

When the Harrow dbeS not go deep enough, we tie 
a Stone upon the Middle of the Harrow-head, hj\ 
String that pafles thro* the Holes at i&. All the Wo5d 
of this Plough and Harrow' is Alh, except the 
Limbers. ' ^ 

a . r ; The 
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The Hopper of the Turneprdrill is very different 
from thofe already defcribed : It <on(ifts of a Box 
placed into the Middle of a Carriage ; which Box is 
defcribed in all its Parts, lying open with their Infldes 
upwards in Fig. 10. A is the fore Side of the Box, 
Five Inches and an half deep, and Six Inches and an 
half long. B,. the hinder Side of the Box^ oppofite 
to the former, and of equal Dimenfions. 

Each End of the Box is made withThree Pieces of 
Board, of which C the uppermoft is Three Inches 
and a quarter deep, and Five Inches long, which 
Length is the Breadth of the Infide of the Box. The 
End of the Piece C, when in its Pl^ce, ftands againft 
the prickM Line ^ ^ in the fore Side A ; the other 
End (landing againft the prick'd Lines In B, which is 
oppofite to, and correfponds with, the pricked Line 
a b ; the fpre Side, and hinder Side, being fcrewM 
to the Ends of this Piece t?y Four Screws* 

The Piece D is Two Inches and a quarter broad, 
and of the ftttie Length with the Piece C, and fcrcw'd 
up to the Bottom of it with Two Screws ; and then 
Its End wil} bear againft the prick'd Line b r, and 
that which is oppofite to' it in the Side B. 

£ is the lower Piece of this End, and an Inch and 
a quarter broad : Its End is to ftand againft the prickM 
Line c i, and its other End at the oppofite prickM 
Line in B. The Piece D muft be fcrew*d upon the 
upper Edge of the Piece E, as the Bottom Rmuft 
be fcrcwM up to its under Edge, which will ftand 
upon the prick*d Line ef. The Three Pieces G, H,' 
1, being oppofite to C, D, E, and of the feme Di- 
menfions with them, placed in the lame manner, 
make the other End of this Box, At g in the Bottom 
F, appears the Hole which is over the Mortile of the 
Brafs Seed-box, the Shape and Size of which Hglc 
may be feen by the prickM Lines upon the Flanches 
B, C, of Fig. 9. in Plate 2. The foremoft End of 
which Hole reaches alnioft as far forwards as the 

C c End 
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End of the Axis of the Tongue of the Brafe Seed- 
box, and its hinder End alinoft as far as the hinder 
End of its Cover (a). The Bottom F, being of the 
lame length with C, D, E, and their Oppofites, 
bears again ft the prick*d Line d h oS the fore Side 
A, and againft the oppofite pricked Line of B. The 
Length of £his Bottom F is the Breadth of the Infide 
of the Box, and its Breadth reaches to the outet Edges 
of the Pieces E and I, being Three Inches and ai^ 
half. 

All the Jointings of thefe Pieces muft be at right 
Angles, and fo clofe, that no Seed may run out at 
them. All the Pieces are of Board, full half-inch 
thick, except the Bottom, which is thinner. 

Fig. 1 1 . fiiews the Bottom of the Box with its 
under Side uppermoft, where the light Part A is die 
Bottom-board, covering theTwo End-boards, Eand I, 
in Fig. 10. The dark Parts B and C are the under 
Sides of D and H, in Fig. 10. At ^ is the fore End 
of tte Brafc Seed-box fcrew'd up to thisBottom- 
|x)ard. At b is the hinder End of the Brafs Seed-box 
fcrewM up in like manner, the outer Edge of the 
Flanch of the Seed-box being even with the Edge of 
the Bottom-board. The End of the Brafs Spindle, 
with its Fork, appears at C. 

Fig. 12. (hews this Box ftanding upon its Bottom, 
with its hinder Side laid open. At a is the Hole in 
the Bottom, under which the Brafs Seed-box is fattened, 
with fmall hon Screws, fquare near the Heads, paflP 
ing thro* the Bottom, and thro' the Holes at each 
End of the Brafs Box, with their Nuts underneath. 

(a) Commonly it reaches within half a quarter of an Inck; 
but if it (hould only reach within a quarter of an Inch of them^ 
It would not have that ill Confequence of that DiRance, as the 
fame Pofition would have in the large Swcd-baxes; for, in them, 
the Seed would, in fuch Cafe, be apt to bear againft the Bottom of 
|he Hopper, and obftruft the Motion of the Brafs Tong^oe, which 
fmall Seeds caanot do in the Turnep feed Box. 

The 
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The Pins itiuft touch all the Sides of the Holes in 
the Brafs, to prevent the Seed-box from moving any 
AVay. 

A is the foi-e Side of the Box. B the hinder Side 
lying down, C is the Piece H of Fig. 10. which 
makes a fort of Shelf in the Box at its left End. D 
at the right End makes another like Shelf, under- 
neath which, ^the Fork of the Brafs Spindle is turn'd 
by the Crank in the End of the wooden (falfe) Spin- 
dle. By means of thefe Shelves, there is room for 
the Two wooden falfe Spindles to come the further 
into the Carriage, without leflcning the upper Part of 
the Box. E and F are the Two Ends of the upper 
Part of the Box, made by the Two Pieces G andC 
of Fig. I o. When the hinder Side B is rais'd up, and 
fcrcwM to thefe Ends, the Box is complete. 

We put a Lid upon this Box, which is hing'd on 
to its right or left End. This Box (having the Braft 
Seed-box at its Bottom) is to be placed into the Middle 
of a Frame orCarriage. 

Fig. 13. (hews the Irifide of the Carriage lying 
down. A is the hinder Side, Eighteen Inches long. 
Dove-tails and all, and Six Inches broad. B the fore 
Side, of the fame Length with the hinder Side, and 
Eleven Inches broad. This Fivelnches greater Breadth 
than the hinder Part is, becaufe a greater Height rs 
required on the fore Side, on account of the Hopper's 
being drawn, and the Plough held up by that and the 
Pieces that muft be fixM to it. C, D, are its Two 
Ends, Six Inches long, befides their Dove-tails, and 
Six Inches broad. E and F are Two Pieces each Six 
Inches long, whofe'Ends are to Hand againft the 
prickM Lines a h and c d of the hinder Side, and 
their other Ends againft the prick*d Lines in the fore 
Side, "which arc oppofite to thefe. The Breadth of 
each of thefe Pieces is Four Inches : When they are in 
their Places,* their lower Edges come even with the 
Bottom of the Carriage. Their Ufe is to fupport 

C c 2 the 



388 Of the rurnep^Drill. Chap.XXH. 

the Ends of the Spindles which come juft thro^ dnr 
Holes, after each of them have pafled their Hole at 
its refpedtive End of the Carnage. 

All this Carriage is made of Board full half-indi 
thick: The Ends C and D are made of double 
Thicknels by another Piece of Board added to each, 
that covers all their Infides, except their DQve-taiIs« 
Thefe Boards with which they are lin'd, are nail'd to 
them, with their Grain going a different Way, and 
croflTing the Grain of the Board of the End, either 
at right or oblique Angles. This prevents the Holes 
from fplitting out, and makes the Holes of a double 
Thicknefs -, whereby the Spindle is the lels worn by 
them, in cafe there are no Brafs Wreaths to enter 
them. 

The middle Pieces £ and F are linM by their whole 
Surfaces^ in the iame manner as the Infides of the 
Ends are lin*d. 

When thefe Ends and nuddle Pieces are b their 
Places, a wooden Cylinder, of the exad Diameter of 
the Holes, is thruft thro' all Four, to hold them exadly 
true, whilft the Ends and middle Pieces are all fcrew'd 
faft into their Places. 

The piick'd Lines are drawn all round the Carriage^ 
thro* the Centres of the Holes, and at eaual Didance 
from the Bottom of the Carriage, whicn is an Inch 
and Three quarters, and the One-eighth of an Inch* 
TIus prick'd Line is a Direction how high to nail on 
the Ledgers G and H, whereon the Box is to ftand ; 
and the Diftance the upper Surface of the Ledger 
muft be above the prickM Line, is the Semidiameter 
of the Brafs Spindle ; and the Thicknefs of the Brafs 
Box above the Spindle, or, which is the fame thing, 
the Diftance between the Centre of the great Hole 
of the Brafs Seed-box, and the Plane of the Top rf 
its Mortife, being half an Inch and half a quarter, 
ftrike a Line above the prick'd Line parallel to it^ at 
this Diftance aboye, and then nail on the Ledger, 

with 
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^with its upper Edge at this Line. This, with its oppo* 

fice Ledger plac'd in the (ame manner> will fupporc 

the Box with the Axis of the Spindle of the Seed-box, 

at equal Height with the Centres of the Holes of the 

Carriage; fo that if thoie Holes are parallel to, and 

equidiitant from the fore Side and hinder Side of the 

Carriage, and the Axis pf the Brafs Spindle be placed 

in the like manner parallel to, and equidiftant from 

the fore Side and hinder Side of the Box \ then when 

the Box is thruftdown in its Place, upon thefeLedgers, 

and the wooden (falfb) Spindles are placed into their 

Holes, their A%\% will fall into a (Irait Line with the 

Axis of the Brafs Spindle, as they ought. 

Fig. 14. fhews the Carriage laid open. A is its 
bacl( Side lying down. B is its fore Side {landing up^ 
C is the (quare End of the left (falfe) Spindle, whereon 
a Wheel is to be put up to the Shoulders of the Spin-t 
die, quite clofe to the Ends of the C^ria^e. This 
Spindle, being an Inch and an half Diameter, is held 
in its Place, and kept from nioving end- ways, by Two 
Wreaths i the one at a^ bearing againll the Infide of 
the End of the Carriage, the other Wreath ?t *, bear- 
ing againil the left Side of the middle Piece ; which 
Wreath keeps the Spindle from moving towards th^ 
right Hand, $s the other does froqi moving toward; 
i;he left. D is the fquare End of the other wooden 
j^inndle, whereon a Wheel muft be placed in thfe lame 
jpanner as the other Whe^l. This Spindle is kept 
from rpoving end-ways by Two Wreath?,^ in the 
&me manner as the other Spindle is -, but; this right- 
hand Spindle, being that which turns the Brafs Spin* 
die by its Crank, which jcnters the Fprk, Ihould have 
ks Wreaths of Brafs^ like thofe dcfcrib'd in Fig. 1 7. 
Plate 4. Part of which Wjeaf h§ entering about Three 
quarters of an Inch intp the Hole of the End anc} 
riiicidie Part pf the Carriage, being firmly fdrewM on 
to the Spindle, prqvent the Friftion that wopld other- 
yrif? b^ betwixi; the Wood of the Spindfc and the 
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Wood of the Holes ^ which Friftbtt wearing the 
Wood of both, would in tinae caufe the Spindle to 
be loofe in its Holes, whereby its Axis would deviate 
from the ftrait Line it (hoyld make wifh the Axis of 
the Brafs Spindle, and make an Angle with it j and 
then the Crank would change its Place in the Fork at 
every Revolution of the Wheels ;, and if the Hole 
fhould be worn very wide, and the Spinj^le wo^n much 
lefs, the Crank might let go the Fork i but when the 
Wood is of this Thickncfe, and each Hole has Wood 
in it^ with its Grains pointing different ways,, it would 
be many Years before the Holes would become large 
enough for this to happen, tho* only wooden Wreaths 
werq ufed; and as to.the Two Wreaths of the left 
Spindle, they may be of Wood, becaufe tho* that 
Spindle ihould grow looTe, it is no Damage*, for it 
only ferves to bear up ib^t End of the Carriage ; but 
he that has this Sort of Brals Wreatha for the hinder 
Hopper of a Wheat-drill, may take them thence, and 
place them upon thefe Spindles, and remove them 
again to the Wheat-drill when that is ufiad ; for that 
\ and the Tumcp-drill are very rarely » qr never, ufcd at 

the fame time. 

I __ 

. E is the Iron Crank, placed into the felfe Spindle, 

/ in the planner fhewn at H in Fr^. 5. ofPiatei. for 

turning the Brafs Spindle by ^ts Fork; h\tt take care 
that the End of thi]$ wpodcn Spindle do not approach 
jicarcf to the End of the Brafe Spindle than the.Di- 
ftance of half an Inch, left, if the kin^r Wreath (bould 
grow loofe, the wooden Spindly might heaf (q 
hard againft the Brais one, as to wrench the Seed-box 
down from the Wood^ and then the Seed might W 
out betwixt the Seed-box and th^ Bottom tp which it 
is icrcw'd. 

Whe!) the hinder Side A is fcrew -d up 4g^ft the 
Ends and middle Pieces, then the Box deiipirib'd^ be* 
1 ng thruft down into the Carri^e, and {landing upon 
the def$:ribM Ledgers, and at that Diftance from ead^ 

' ' ' -' End 
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End of the Carriage, that the See4 may drop on the 
3id€:Of the Funnel, as is before defcrib'd ; the Box 
is kept in its Place by one Screw paffing thro* its Back,; 
and the back Side or the Carriage. 

The Notch F is cut in the Bpttcm) of the hinder 
Sidie of the Carriage, up to the JSottom of the Led- 
ger, for the Convenience of feeing the Seed drop intp 
the Funnel. 

The rpund Notch G is niade in the Bottom of the; 
fore Side of the Carriage, to make room for one's 
Hand to go in there, and turn the Setting-fcrew 
without taking off the Hopper from the Standards, 

This Box and Carriage^ fo fix'd together, compofe 
the Turnep-hopper,. which is drawn and guided^ 
and alfo holds up the Plough, by Two hollow Piece? 
of Wood fcrew'd on to the Outfide of the fore Part 
of the Carriage \ their Ends H and I appearing a 
little above the Carriage. 

One of thefe hollow Pieces of Wood is (hewn in 

P^Sr ^5* The Breadth of its Hollow muft conform 

to the Breadth of the Standards, which are One Inch 

and a quarter broad ; but we muft allow about a 

jquarter of an Inch more in the Hollow for the Swellings 

of the Wood. The Depth of the Hollow muft be 

(he Thicknefs of the Standard that is to go in it, 

f llowing about the Eighth of an Inch for the Swelling 

pf the Wood. The Hollow fhould be a little deeper in 

the Middle than at each End ; becaufe the Standard 

ought not to bear againft any thing, except at or near 

the Upper and lower P^rt of the Cariiage. Altho* 

the End of thefe Pieces cotpc a littjie higher than the 

Carriage in this Hoppef, yet I think it is better that 

thtfe hollow Pieces come no higher than even with 

jheTPp* nor delcend any lower than even with the 

Bgttoin gi thp Carriage ; and then the Length pf each 

of thefe Pieces need be no more than Eleven Inches, 

whii^b 18 fhc whole Pepth of the Carri^e. 

C c 4 The 
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The Wood on each %de of the Hollow, fufficient 
lor the. Holes a^ a^ «, ii, muil; be about half an Inch 
broad. The bett way for fixing them on, is whilft 
the Standards are in them, placing a fmall Piece of 
Wood at each Comer of the Hollow, betwixt the 
3tandard and the Wood, to the end that there' may be 
no more rooni on one Side of a Standard than on the 
other Side ; then fcrcw them on (parallel to and cqui- 
diftant from their refpsdkivc Ends of the Carri^e) 
by Ppiir fmall Screws each, the one at f, c, f, r, and 
the other at d^ d^ with Two below ;' tRe Heads of 
thcfe Screws being on the Infide of the Carriage, and 
their Niiti on the Outfides of the hollow Pieces ; then 
pull out thofc little Pieces of Wood, that were to keep 
the Standards in the Middle of the Hollows, whilft 
the Holes for the Screws were bored, arid then the 
Turnep*Hopper is finifhed, ind being put on upon 
the Standards A, B^ in Fig.- i6. is ready to go to 
:Work i and in this' Figure * the whole Turnep-drill 
may be feen as in the Prbfpeft of a Perfon following 
it at Work, except that this Figure has not the double 
Standard, nor Marking- wheels'; becaufe we never ufe 
them for drilling Turileps, except it be oh the Level, 
which we >ery rarely do. 

TheCircles of the Wheels of this Hopper goTwenty 
five Inches afunder ; were they farther adinder, they 
would hot gd fo well upon the Ridges ; or were they 
nearer together, they might not hold up the Plough 
fo ftcadily, but 'that one Wheel might happen to be 
rais'd fronri the Ground,' by the dcfcending of the op- 
poQte Limber ; and if it fhould happen to be the 
wheel that turns' theCr^k, no Seed would be de- 
li ver'd Out whilft the Wh6ei was rais'd above the 
Ground; fonietinles we ufe* Wheels of Twenty -fit 
InchesDiameter; fometimesThiity,and at intermediate 
Diameter^, with this Hopper. , 

The bcft Wobd for making all Sorts of Hoppers 
is Walnut-tree ofJElmi Our Beams and Standards we 
makcof Afh. Wto 
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What is meant by Wood-fcrews, art caper Screws 
made with Iron, having very deep Threads, wha%^ 
they hold faft when icrew'd into Wood, and their 
Points will enfer into foft Wc^ without boring anf 
Hole for them into the Wood they are to take holq 
of \ but near their Heads they are lound^ and have 
no Thread, and that Part of them muft ah^ays be in 
a bor*d Hole thro' that Part of a Board that is to be 
drawn dofe^ 

If the Standards (hould be tnuch fwdlen by bein^ 
wet, it may be proper to anoint them with Soap, 

In drilling, when the Wind b very ftrong, and thA 
Hopper goes high above the Funnel^ the Seed tpight 
be blown over it, if we did not take Care to guard 
it from the Force of the Wind ; and for doing this 
there are many Ways : Sometimes we nail a Piece of . 
Linen Cloth rbuiid the Ends, and the fore Side of the 
Hopper; or. elfe we nail on a Piece of old Hat, or 
Shoe-leather, round the Edges of the Funnel, to raife 
it higher ; or if the Hopper go a gtcat deal above the 
Trunk, we nail up a Pipe of Leather to the woodeil 
Bottom of the Bo)c, which Pipe, being about an Inch 
wide at Bottom, protefts the Seed froni the Wind^ 
till it arrives fo near the Funnel, diat the Wind cannot 
blow it over. 

If we would have a long Hopper, to plant many 
Rows at once, of Clover or other fine Seeds, it i|^ 
eafy to make each of thefe wooden (falfe) SpindleS 
turn Two or Three Brafi or Iron Spii^dles ; but then, 
as in all other Caies^ where the ume Hopper is to 
fupply mott than one Chanel with Seed, each of its^ 
Wheels muft have Liberty to rife without the other, 
•s thofe of the hinder Hopper of the Wheati-drill do* 
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OJ the Hoe-Plough, Gff. 

PLA^E 6\ Fig. I. is the Hoe Plough in a fide 
View, A is^ the Beam and Plough-tail, being 
much the iatme W^th th^t of the common Plough de* 
icriVd in Bg. I. of i^/u/^ i. The Beam of fuch a 
common Plough, being cgt off» and icrew'd up to this 
Pla^k, and its Limbers, might make a Hoe*Plough, 
Tlve Share of thi$» from its Tail to the fore Part of 
it3 Socket, is Two Feet One Inch long, and from 
i;hfnce to the End of the Pointy Ten Inches and an 
l^^lf : This is the Meafure of the under 3ide of the 
Share* B is the Plank, Two Feet Seven Inches and 
an half lopg, Two Inches and an half thick, and 
Niae Ipches broad. C, D, are the Nuts of the Two 
$^rfw->pin$> which hoJd up ^th^ Beam t^ the Plank. 
E U the Nut of the Praw-pin» which Pi|\ has a 
Crook underneath, whereto one of the ][^ink$ of the 
fhort Chain of the Whipper is fattened for drwing 
the plough ; the only Ufe of thi# Nut is, tp hpld the 
^in froon dropprqg out by it$ own Weight, and that 

of the Chain and Whippet \ but often, to avoid the 
TrpuWe of fcrewing ^ unferewing \^t Npt, we 
fui^ly itft XJk by a u^uare Pin a htde bt^er th^ the 
Hc9i;, which wa drive up by ai) Hammaft fo tight, 
that it may i>ot drop out of itfelf-, but can eafily 
be driven out t^ a few BIpws of the H^ffinf^f% V 
often as it is neceflfary to remove it into ^mother Hole. 
F, G, grc the Two Limbers j they are fcrew'd on to 
the Plank by Four Screwy and Nuts : The under Sur-r 
face of the Limbers by their whole Length are parallel 
(o the Plank, and to the upper Surface of the fore 
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Iglad of the B«49lbl QOOt^^iy txi ihe manner of pbcin^ 
the Limbers of thfiPfitfr^bil^^. becabfetlttis fknkt 
being always p^r^MfiP ,tbe,jft>ttom^'qf theixilSh^ 
if their Lindbefs^.^Qr^.paralki to ifceit Beams, as theft 
ajres the foreEa^^ of thdr. Liof^i? viociki ni»0-b9 
e]£;^vated higher th^ th« Piwfe, : hut would go ^ithiA 
;ai Foot qI )^f^- Gfcuipidtv iioiieadi of bemg ekiiMed 
aimoit as big^ ks ih^Hcarihs tfast.drwr.dbem) 4mi 
the upper and under Surfaces of this Plank muft m* 
ba parallel tQ th$i $i^re> h«it < osuft mate the fime 
A^gjte with It ^ iA% LnnbecflK and Beam da^ 

Thefe L'tmb<^ img^l oo criPDk outw^tis from each 
oiher all the W^or, tiU tfa^ come wtbin. about a F«ot 
of the Chain, much more than. tjboDrili^Limbdri 
naed to do ; bec4^ the Mvi^le ^ the Plank of the 
Prill foQows dirf^ly aft«r l^t Fkr^y but the Middle 
of the Plank of the Hoe.Piwgh very fcUom does 1 
and therefore th^w mciik be ths mwt, room betvwxt 
th^ Lioibers. IJtkfiwiie^ there cni^ be the more room 
betwixt the forePtrt of thcLiosberSr becaufe oftenti^ies 
the i%ht Lip&ber ttwft be nua^d, and die left deprefi^d, 
in holding ^ Plough towards the left Side (for )S it 
(hwld b^hield tc^«Eds the i%ht Side, the Shaiv would 
go xxfotk th^ Fin? ^ itafiomt be niifid out of the 
QrcHind, y^efa it were on aSurfaot that had aDecln 
vity towards die Right)^ This Diftance between the 
foreEnd« of di^Limbera i$ Two Feet Eight Inches. 

The Suenglh and Sciffiieft of th^ Limber^ muft 
be fuch, that thiere may be no Beading betwixt their 
fore E]k}3 and the Tsui of the Beam ; for if they bf 
top weak, fo.as to yield to the Weight of fhe Furrow^ 
the Point of the Share witt defceod.itno die Ground, 
and it9 Tail wiU rife up, and then ^e PIpu^ carniot 
go wtfU. The. ihorter they aitv tl^e ftronger and 
9iSt% will they be, of the iame Tlitekne& We may 
imke them jiK of fuch aLengthv that thNSie niay be 
iroom for thse Hotfe before the ]QMr H (whkh hqlds 
the Lia^xs at tbw due DiftaiiOB)* Thofe are from 
i)t^ Ends (0 |he Bar, Four Feet Ten ][ncl}e$ lopg 
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and from thence to the Plank Ten Inches, and Three 
Inches and an half fquare at the Bar. 
,■ Iktht Whipper. K, L, are its Notches, where* 
unto the Traces both of the Thiller, and of the Horic 
next before him, are faften*d. The Length of the 
KVhipper is uncertain % but when we hoe betwixt Rows, 
when the Plants are grown high, we make it as (hort 
as it can be, iiidthout galling the Horfe^s Legs by the 
.Tracfei. 

^Ye fet this Plou^ to go deeper or fhallower by 
the Ch^n of the Limbers ; the changing of whole 
links to theCreokM has the lame E&A as change- 
ing the Pins to diflferent Holes of the Crow-ftaves of 
a common Plou^. 

Fig. 2. is the Beam ^th its Mordfe and Holes ; its 
Crooking down at the Tail is not very material ; but 
it cau(es the hinder Sheas to be a little the (horter be- 
low the Beam, whereby it may be fomething the 
Hghter, and yet of the fame Strength as if it were 
k>nger. Its whole licngth is Four Feet Ten Inches : 
fWe make its Breadth and Thicknefs iucb, that i^ 
may be as light as it can be without Bending. A ia 
the Mortife thro' which the hinder Skeat pafles. B is 
the Momife for ^ fprc Shear, upon which it is pianM 
up. C is a Hole in the Beam, into which the End o^ 
the left Handle being driven, holds it from mpying, 
and is the belt Manner of fafte^i^ this Handle of a 
Plough. D, E, are the Holes, tiao^ which the Two 
Legs of the double Retch pafs, and are there held up 
hf then: Nuts. F is the Coulter'^hole. G is the hinder 
Hole, by which the Blougk is hekl up to die Planks 
|i and I are the Two foronoft Holes of the Beam, 
thro* one or the other of whkh pafles the Pin which 
holds the Beam so the fore Part of the Pisink. Theic 
Holes mud be made as near together as they can be, 
without Danger of fplitdng them one into another; 
to prevent which there are feveral Ways : Thcf ome is 
hy driving in Two (quare Pins cro& the Beam, under 

th4 
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the prick'd Line a hy before the Hdlea are bored^ 
^hich will prevent the Grain of the Wood from bdi^ 
forced out of one Hole into die other •, or the& Holes 
may be platibd with Iron above and below, wbidh will 
Iiave the fame Efiedt, smd then therd need not be 
more than One Inch between Hole and Ho]e« 

Fig. 3. is the Plank apsu't, which by its Holes^ and 
prick'd Lines> Ihews thediflferent Manner of placmg 
the Beam, a^ a^ a^ a^ are the FcKir Holes ftf r fcrew<» 
ing down the Limbers to the Plank* 

Suppolii^ the Path of the Horfe b be a ftratt Line^' 
and die prickM Lipe b i^ (which is at right Ai^lts 
with the Flank, and equidiftant from each Liniber> 
to go exadly over it$ without making any Angle ooi 
either Side of it ; then the Beam muft be placed at 
right Angles ; widi the Plank, to the end that the 
Shire may go parallel to the Horfe^path, excepting 
that very fmall Inclination that its Point has to the left» 
fhewn by the prickM Lines \nFig. i. oi Plate i. Bdt 
this Plough ieldom follows the Horle in that manner. 
The faid prick'd Line ifr 1 generally makes Angles with 
the Horfe-path ; elfe when the Beam ftood near the 
left Limber, and the Draw-pin near the right Limber 
in the Hole 9. (which it muft do to keep the Share 
parallel to the Horfc-path) the Weight of the right 
End of the Plank and its Limber would be too heavy 
for the right Hand of the Holder to manage ; and if 
the Draw-pin be removed (fuppofe) to Hole 7. the 
Parallelifm of the Share with the Horfe-path will be 
loft, and the Point of the Share may be inclinM too 
much towards the Left ; and when a Furrow is to be 
plowed on the right Side of the Horfe-path, the Beam 
muft be removed nearer to the Middle of the Plank^ 
and the Draw-pin n^uft be plac'd on the left Side of 
the Beam, fuppofe to the Hole a. This will bring 
the greateft Part of the Plank to the right Side of the 
Horfe-path ; and then the Share, ftanding at right 
Angles with the Plank, will make a very laige Angle 

with 
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^h 'iheiHcrfe^tK-afldthi^n'th&Fld^^gh will not 
pnferm « ftU. The^f<»e it ht\V^ r^i^^ty, that the 
Share ^Wap go p^Bd to the Hork-ptth, and often 
ife«0«tfl^-tlitit tlfe'PIdHk g(» ^c ofbHcftte Ahg]es to 
tlib I€orfe^|>dth 9 It foUdwis %hen that the Beam (land 
at oblique Angl«8>iwth^e JPlanfe, to ^Mfetve the Pa-^ 
^atklifin to €hef€orfe-{f&tli ; ^n^ ^is bannot be done 
(HiCiby-tlieHotas'wMch^re ihewh under the prick'd 
lines twbfchctdTs iheOPfahk, 

The Holes A^ B^ C, ktt theft to* one 5f #hicfr 
dicBidmli fef^d iip by Its^HcJe^G, in Pi^. 2 . Thefe 
Hdks^^e rti^e «s nbacf t^ thfe hiftder Edge of the 
Piankv hs t hey eUn Tafely be, without Danger of tear- 
k^ cot ; which Is geriefalty about an Inch Hiftant 
froth th6 fatd Edgt. 

Eveiy one of 'thefe -ftoles are anl^er*d by Three 
Others, near the fore Edge of the Plank, as the Hole 
Bbis, at the fof^Bdge^f the Plank, thfeHoles D,E, F. 
D, E belong to thfe Hole I of the Beam i^^. 2. Thefe 
Two Holes are made as near together as they can be 
widiout breaking intb one another. F anfwers the 
Hole H in Fig, &. and is made between D and E, as 
near them as fa&ly it dan. 

When the Beam is -fcrewM up at B and F, and 
makes the fame Angles with the Plank, as the prick'd 
Line I? c doth -, then the Draw-pin (landing in the 
JJofe 8 or 9. will bring the Plough fo much to the 
Left, that the Share will point too much towards the 
Right ; then remove the fore End of the Beam to the 
Hole D, and then the Beam will make the fame Angle 
with the Plank as the pridcM Line edy which may 
bring the Share to be parallel to the Horfe-path nearly 
enough : But if the Dfaw-ph (hould be placed in the 
Hole I . then the Pknk wbuld go fo much on the 
Right of the Horfe-path, that the Share would point 
vaftly too much towards the Left, (landing in either 
of thefe Two Pofiti6rts: Therefore the foremoft Pin 
' inuft be. amoved to the Hole E, and then the Beam 

beiftg 
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being at die ftttii Angles with IhfePlabk fi!l ttie prick'd 
Lirie/^, it may be parklld to die Moi-fe^path, <x% 
ttcarly, that by remd^ing the Dww-piri oiie Hole, '5k 
may be tmdc perftftly fo. 

Notey That the*, here ane but Nine Holes fei- tH6 
Braw-piw i yet Vte tiftiklly lAake hliiiy riiord irt tiji 
Planks : And foiwetlihes by chttnjgteg the Draw*pm 
titber Way irttb another Hole, tho* that Hole be bufc 
an Inch diftant from the former, the Share is brought 
right without >ny Inconvenience. 

The Holes A and C have each of ihttnf Aeir oppo* 

fite Holes, i^hich(when thefteada is jrfaced into clthet 

of the Two) have the feiiie Efibft, ftt keeping the 

£^are pafaHel to the Hbrie-path, as (he Hole B and 

its i'hree opposite Holes have 5 and if either of th$ 

Holes belpnging to A, B, or C, fliould not brihg 'tHe 

Beam fufficiendy oblique to the Ftink, fot the Share 

to be parallel to the Horfe-path, When the Draw-pik 

is in fome one particular Hole, then there may be an* 

other Hole bor*d before, on thcRight or Left, for die 

fore Pin to pafs thro' by the Hde H of thte Beam 

Fig. 2. which will inclihe the Beam a little rtioTe tD 

the Right or Left, as occafion requires •, and if none of 

all thefe be fulBcient, the Plank may be tumM thd 

other Side upwards ; and the Beam bei^ fattened there 

by the hinder Screw into any one of thofc Hbles, 

which were next to the fore Edge of the Plank befor* 

it was reversed, there may be a nev\^ Set of HoleS to 

anfwer the fore Pin, of which that which was an hinder 

Hole before the Plank was reversed, may be one. 

Thefe may fet the Beam at different Angles from any 

pf the firft Holes ; fo that there may be at one End of 

the Plank Six Syftems of Holes, Three on the one 

Side, and Three on the other ; and if we have a nrind 

to make yet more various Pofitions bf the Plodgh, we 

may turn the Plank, End for End, an^ there inake 

SxK different Syftems of Holes. 

But,, 
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But,inftead of ciiming the Plink^ it would be better 
to have a Fourth Hole in the Beam, (landing as near 
to the hinder Hole, as H doth to the fore. Hole } to 
anfwer which Fourth Hole, there may be Two Holes 
in the Plank, one at each Side of the hinder Hole of 
ev^ry Syftem at proper Diftances, to fet the Plough 
ibll at more different Angles witji the Pl^k ; and thefe» 
I believe, will be more convenient for the Purpo(e 
than the different Holes in the fore Part of the Plank, 
it being eafier to remove the Under Screw than the 
fore Screw ; beqaufe if the Plank and Limbers are not 
hekl up by fonnebpdy, whilft the fore Pin is out, their 
Weight will wrfhch out the hinder Hole of the Plank 
by that Screw \ but whilil the hinder Screw is put, 
there is no need of holding up the Plank, becaufe its 
Weight, bearing upon the Beam, cannot injure the 
Ibremoft Hole^ whilft tjie Lifnbers bear upon the 
Horfe. Upoi;i this account, I wpnder we had not 
imade the Holes, for changing the Pofition of the 
JBeam, at the hinder Part of the Plank rather than the 
fore Part -, which convinces me, that new Inftruments 
are feldom perfed in the Beginning. 

We can alfo alter the Sunding of the Beam, by 
cutting away the Wood on one Side of an Hole, and 
placing a Wedge on the oppofite Side of the Pin. 

The Holder may make fome Alteration in the 
Going of the Plough by the Handles. 

TheReafon we never fet the Beam on the right 
Half of the Plank is, that the Plough always turns its 
Furrow towards the Right-hand ; and the ftrait Side 
of the Share and the Coulter never go fo near to a 
Row on the Right-hand, by the Breadth of Two 
Furrows, as it does to a Row on the Left-hand. 

If by the Drawing of the fore Horfe or Hories, 
the Plough (hould bear too hard upon the Thiller, it 
may be help*d by making a Row of Holes near the 
hinder Side of the Plank, foe the Draw-pin, inftead 
of thofe in the Middle ^ for the farther backwards 

the 
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the Dlaw-pin is plac'd^ the left will the Limbers bear 
On theThiller^ elpecially when drawn by more Horfes 
than one ; becaufe the fore Horfes draw the Linibers 
more downwards thaii the Thiller doth, as may be 
leen in Fig. 4* , 

Fig. 4. fhews the manner* how the Hoe- Plough is 
drawn, and how the Traces are fix'd to it. The Traces ■ 
of both Horfes are fattened to the Notches of the 
Ends of the Whipper at a and b. The Traces of the 
Thiller by theif fore Part are faftened to an Hook, or 
Ring, oil the Wood of the Collar, as is ufual for 
other Thillers ; and the fore Part of the ne3ct Horfc*s 
Traces is faftened to his Collar in like manner •, but 
thefeTrates, being twice as long as thofe of the Thiller, 
muft be held up in the Middle by a Piece of Cord or 
Chain, as at r, where o(ie End of it is fattened to the 
Trace, and pafles over the Top of the Collar, behind 
one of the Hames, and before the other to keep it 
front flipping backwards or forwards ; its other End 
is faftened to the oppofite Trace on the other Side, 
^ this End is at r, , This prevents the Chain from 
falling down, and getting updef the Horfe's Legs in 
turning ; but beware that this String or Chain be not 
fo Ihort as to hold up the Traces higher than their 
ftrait Line ; for that would prefs upon the Collar, 
and gall the Thiller, befides oceafioning the Plough to 
be drawn too much upwards ; foK this drawing of the 
fore Horfe by a different Line from that of the Thiller, 
is a great Advantage for keepirig the Plough the firmer 
into the Ground. 

If there is another Horfe, his Traces are faftened 
at the Collar of the Second, in the fame manner as ia 
drawing of a Waggon. 

When we hoe betwixt Rows, where the Plants are 
very high, as thofe of Turnep-fecd, which are much 
higher than the Horfes, to turn a new Furrow up to 
the Row, when there is a Trench in the Middle of the 
Interval, where the Horfes muft go, we find it beft 

Dd to 
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^'was not thrown up clofe enough to the Row by the 
precedent Hoeinjg. 

The firft time we turn a Furrow towards the Row, 
the Horfes go in the Trench near to it, and the 
Plough ftands on the left Side of the Horfe-pach, 
^Iriioft in the fame manner as when the Furrow is turn'd 
from th^ Rowi but we very often make ufe of a com- 
mon Ploughi' for throwing down the Ridge, which 
lias lain all the Winter in the Middle of the Interval. 
One Wheel, going on each Side of that Ridge, holds 
Xhat Plough to a greatExaftnefs for fplitting this Ridge 
into Halves, wjiich the Earth-board, being fet out for 
• that Purpofe, throws up to the Row on each Side of 
ihe Interval;- 

\ We alio very often mkke ufe of the Two-^wheelM 
Plough, for raifing up the Ridges, whereon we drill 
the Rows'; not but that the Hoe- Plough will do every 
i?hing that i^sncceffary to our Hufbandry: Yet the com- 
mon Ploughs being heavier than we ufually make our 
Hoe- Ploughs; they by theif Weight, and Help of 
theii" Wheels; go a little fte^iervand befides thePiough- 
Itien, being more accuftdcn*<i io them, prefer them be- 
fore iallothef^ wheretheir Wheels^ are of no Prejudice. 
- ' \ never few neater Ridges ' rais'd by any Pfough, 
ihan'by the-Hoe-Ploogh^ nor finer Plowing •, and I 
believe that were it rtiade ias heaVy, and as ftrong, \t 
Would outdo the Swing- Plough, in plowing miry 
Oays, where Plough\vhet?ls cannot go ; but I, have- 
ii>g no fiTch Land, have never made any Hoe-Plough 
lieavy enough tor it. However, I am convinced, by 
Ihe m^ny Trials which T have feen, that no other 
Plough can' be ufed for every Horfe-hoeing Operation, 
ft) cffeftually '4S this I have now defcrib*d. 
i' The making the Hoe- Plough is not difficult for a 
good Workman •, and a few of the Holes for fetting 
the Beam are ft>fficient, provided they are made ia 
their proper Places, which is impoffible for mt to 
defcribe cxaftly in a Number that is no more than 

neceflary ^ 
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neceflary, becaufe the Diftance the Plough muft go^ 
from the Horfe-path on either Side, is uncertain, as 
the liargenefs or the Depth of the Furrow is \ and 
for that Reafon, it is as impofllble for me to direft the. 
Ploughman to the particular Angles, at which his 
Beam muft be fet with the Plank, to keep the Share 
parallel to the Horfe-path, as it is todireft a Fiddler, 
how far he muft turn his Pegs to give his Strings their 
due Ten (ion for bringing them all in Tune, which 
without a Peg to each String could never be done ; 
but when he has his juft Number of Pegs, hi? Ear 
will direft him in turning them, till his Fiddle Js in 
Tune; fo the Ploughman by his Eye$,., his Feeling, 
and his Reafon, muft be directed .in the fetting his 
plough 5 but without a (Con>petcnt Number of Holes, 
be can no more do it than a Mufician can tune Four 
Strings upon one Peg. And I am told, that fome 
Pretenders to making the Hoe-Plpu^h have fix,*d its 
Beam to the Plank inimoveable, which makes it as 
ufelefs for hoeing betwixt Rows, as a Violin with but 
one Peg to its Four Strings would be for playing a 
Sonata^ 

Fig. 5. Ihews thp Sort of Yoke, that is us*d oh 
every Ox that draws in a fingle File, as they always 
muij when they work with theHoe-PlQugh ; but ^fter 
they have been accuftom'd to draw doijblc {i, e, Twp 
abreaft) they muft. be praftis'd fpr about a Week to 
draw fingle, before they are fet to Hoeing •, for otherr 
wife they will be apt to demolifli the Rows, one run- 
ing.off to the Right-hand, expefting his Fellqw to 
come up with him on the Left, and another will run 
off on theLeft to make room for his Companion to go 
abreaft with him on the Right, endeavouring to go ia 
the manner in which they us'd to be placed for draw^ 
ing in Pairs. 

I luppofe I need not give any Caution about muz- 
ling the Oxen when they hoe ; bcpaufe they will eat 
jhe Plants as foon as they come an Inch above the 

D d 3 Ground, 
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Ground, tod that will fhew the Neceflity of it ; but 
there is no Occafion to muzzle the Horfes until the 
Plants are grown as high as their Nofes, when rein'd 
up, as in Ftg. 4. 

Fig, 6. is an Inftrumcnt of Pulveration, which 
might have been fufficiently defcrib'd by its Matter, 
Weight, and Dimenfions, without any Portrait, were 
it not to fhew the particular Manner qf drawing it, 
being very different from that of a common Roller, 
'whofe Frame is difficult to make, and coftly ; but 
this, being only Three Ft!et long, is drawn by a fimplc 
Pair of Limber^, held together by the Two Bars A 
and B, firmly pinqM in at their Ends. 

Its Gudgeons muft not come out beyond the outer 
Surface oF the Limbers, left they fliould take hold of 
the Plants, when drawn in the Intervals ; alfo the 
hinder Ends oF the Limbers, behind the Gudgeon^ 
Ihould crook a fitde upwards, for the lame Reafpn. 

This Stone Cylinder is Two Feet and ^n half Dia- 
meter, and weighs Eleven hundred Weight befides 
the Limbers. It muft never be us'd but ;n the drieft 
Weather, when neither the Plough nof Harrow can 
break the CJods ; and then being (o very ponderous 
and (hort, it crulhes them to Powder, or into fuch 
very fmall Pieces, that a- very little Rairi, or even the 
Dews (if plentiful), will diffolve them. 

I have had great Benefit by thjs Roller in preparing 
my Ridges forTurneps. The Weather proving dry 
at Midfummer (which is the beft Scafon for planting 
them), the Land was in Pieces like Horfe-heads, fo 
that there was no Hope of reducing them fit for plant- 
ing with Turnpps th^t Year ; the Clods being fo very 
large, that they would require, fo manyViciflitudes of 
Wet and dry Weather tq flack them 5 but this Inftru- 
.ment crgfh'd them fmall, and the Plough following 
it immediately, the Ridges were harrpw'd and drill'a 
with very good Succcfs/ 
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than Paper, will be more fit for the Ufe). Draw a 
X^ine with Ink on the prick'd Line, p q* 

The Hole in C muft be fomethihg liarger than ih the 
Cut, becaufe the Setting- fcrew.jnuft be fo, being beft 
to be .of Brafs, which is lefs apt tb ruft than Iron, of 
vhich Metal it was formerly made ;, but Brafs, beini 
weaker, requires the more of it to equal the Strengtl 
of Iron. ^ - 

The Wreath, jRrW 14, is riot neceffary, becauip the 
Slider, Fig. 1 <. is lufEcient without it •, but then care 
muft be taken, that the Edges of its Cfaws A B, 
which f ub againft the Cylinder oif E, in Pig. 9. be 
takeft off, to prevent their cutting it. This Slider is 
fometimes made of Brafs, ,and fometimes of Iron. ; 

Thus the Workman will have the Sides and Ends 
of the Turnep-ihcirtife, which thake the Whole of it, 
whereby he may make it exaftly ih foft Wood, 

Fig. 7. callM the inner Cylinder, being put into 
the Cylinder A, of the fteel Tongue, Fig. 4, where- 
by the Holes for the Axis of the Tonjgue, being the 
lower from the Top of the Mortife, do not only 
fecure the Edges of th? Mortife from breaking out, 
but alfo ^ve room for the Planches B, C, in Fig. 9. 
to be made to reach as far forwards as the Axis of the 
Tongue, and farther : Hereby the Hole, in the Bottom 
of the Hopper, may be ^s wide at the fofc End, as 
^t the pricked Line at the Letter B. 

The Notches in the Spindle, Fig* 5. feem to appear 
deeper than is ufual for Turnep-fecd ; but I remember 
1 have drili'd Furze-feed with a Turnep-drill without 
altering the Notches, As for the Shape of thefe 
Nptcbes, they are fo fully defcribcd \iiFigi6. arid 
Fig: $. of Plate 3. that I can add nothing to thatDe- 
Tcrfption ; only that thofe being foi* the Wheat-drill, 
' the Size of Notches for the Turnep-drill muft be lefler 
in fotnc proportion to the leffer Size of the Seed. 

Foj; makang the Wheat-drill do the fame as fo|f 
jlje Turriep-drifl. TheJFV^. 3. iti Plate li is one Side 
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^f the Mortife, by which muft be nuide Two in PaUt* 
board. Fig. lo. in Plate 2. and Fig. 9. in Plate 3, 
are the Two Ends. of it 

The Cover that prevents the Wheat from Falling 
down on the hinder Side of the Spindle, is one int'irc 
' Pijcce of Brais, which is mark'd B in Fig, 3, of Plaie 3. 
but. the Shape of it, with its Hole whereby it is held 
In by a Screw, is only fcen in the Side, Fig. 3. of 
Plafe z* ^d tl^ere defcribed by prick'd Lines ; and by 
pricing through theni, the Shape of the End of th^ 
Cover xiciay be taken, which Cover is of the iamc 
Shape from End to End. 

The Joyner who cannot by thefe -Additions^ and 
Ithe Exf^an^tions of the Plates^ njaHe thefe Prills iq 
Wood, doth not dcferve the Name qf si Worknian. 

When he has once made them whole, he can iPfUUy 
make them in Halves like Fig. 8. ix} Plate 2, 

Py thefe Halves the Founder will make his Moulds 
prpper for cistlling them in the beft Bjrals. But in thefe 
Halves for Cafting, there muft be no other Holes, 
but the great Holes, and the Hole for the Seningr 
fcrew. 

The great Hole in the Mould muft be largeft at E^ 
in Fig. 9. Plate 2. and IdSer in the Infide in Ftg. 8« 
for as it muft be of a conical Shape for making the 
Core, if it ftiould be caft bigger within, when the 
Whitefmith bores it (as he muft) to an exaft Cy- 
linder, the End E would be in Danger of burfting by 
the Fof pe pf the Boring, as it is niuch thinner than in 
the MprtUe. J^nd befides this, if there ihould be any 
little Flaw m the Edges of the Hole within the Mor- 
(tiie ( whichthe Founder muft avo^d as n)uch as poifible), 
it f^ay perhaps be bpred out by means of the Hole -^ 
being leis there. The Hole muft befomething le(s in 
the Mould than its proper Size, en^n where it is largeft; 
elfe it may happen, that in baring it to a trueCylinder 
it may become too big. And I i)elieve, in the Cppling 
pf the Brafs, ^ Hole gro^s bigger as th^ Spindk 
grows lefs. For 
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For the Hcrfe of the ScttingtfcreW, lay ob upoa 

Ithe dark Part of Fig, 8. one of the Paftboardrfides 5 

and frgm the black Line/, ;, draw a Line coincident 

to it as on the Brafs, for making the half Hole A 

by ; and the other Half of it on the oppofite Half-fide^/ 

Thefe Paftboards will be very qfeful to the White- 

(tnith, for direfting him to find the Places where the 

Holes for the Am of the Tongue, and thofe for 

fcrewing the Two Halves of the Mortife together, 

arc to be niade. I advife againft boring the great Hole 

with a Tool (a Bit) with more than Four Edges; for 

it would be apt to tear the Brafs. 

The great Hole of the Tumep-drill is bored with 

Tools like thofe wherewith a Ggn is bored. But the 

Wh^at-drill is bored with a Screwrftock, whofe Edges 

arc made (harp for that Purpofe, and may be fet wider 

pr narrower at Pleafure t It is put into the Hole along 

with an half-round Piece of Wood, the lower End of 

the Stock being fet ftft in aVice : The whole Seed-box 

(for it muft always be fcrewed together before it is 

Ddrcd),being put on the End of the Stock (made taper 

a little way for entering), is turned round it by a long 

wooden Spanner, which hath a Notch in the middle of 

it, to receive the whole Seedrbox, in order to bore it 

by turning it round upon the Stock. 

The Brafe ought to be of the beft Sort, which will 
be eafy to file, and yet not mix with bafer Metal. 

TheSeed-boxes may be caft whole by thefeMoulds j 
but I prefer thofe that are fcrewM together, for fevcral 
, HcafonS;, which I have not time now to write. 

There is a Turnep Seed-box come to my Hands 
that was made by Pretenders j I wifli it is the opiy one 
made in the fame manner -, for it is ufelefs ; die Notches 
in the SfHndle are much fhortcr than the Breadth of 
the Mortife ; at each End of the Notches is a deep 
Chanel (as deep as the Bottom of the Notches) quite 
r^und the Spindle, inftead of a M^rk, which Ihbuld 
ht but i<^ vifible for cutdng the Notches j and inftead 

of 
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cf a tender St»el Spring, there -js' a ftrong Piece .of 
Iron without Ekfticity, By meaijs of. this Iron, the 
lylachine grinds, the Seed, infteadof dnUing it. 

What I fcall.here add concerning: the Wheat-drill, 
i$ Ipme Alterations in Fig. 1 1;. df PlaU 4. v/z. The 
fore Share and.,Sheat muft be ieftrout for drilling 
Wheat, no mone .middle Rows Ijeing ufed. And tht 
Two Beams B B in the Plough, Figj i . muft be fet 
to make CFranels Teh Inches afutider. And the double 
Jtiopper, Fig. 15, muft be fet nearer together; foas 
the Seed may fall jnto the middle of the Funnels of 
the Beams. 

Tho* there is no Neeeffity of Markingrwheels for 
guiding the Drill-horfe upon -Ridgesi yet they are 
very ufeful for holding the Drill fteaciy^ and to prevent 
its tottering, which without the Marking- wheels, and 
the fore Hopper, it is apt to do, when the Shares 
ftand fo near together as Ten Inches •, and on a narrow 
Ridge one of the hinder Wheels might run oflF to the 
Furrow, and draw the Shares .after it, if the Drill 
were not kept fteady by the IVJarkii^fWheeJs, and by 
their Hopper, which takes hold of the fingle Standard 
by Fig. 22. as is feen in Fig. 2j, in Plate 4. But 
there fhould iipt be lb much room in it on each Side 
of the Standard, left the Plough by that means (hould 
have too much room to totter^ now the Shares arc fo 
near together. 

The Marking- wheels muft be fet at the Diftance 
of the Breadth of Two Ridge?, which, as we now 
make tljeqi, is aboutNineFeet and an half from Wheel 
toWhep}. 

The Brafs Box may be taken out of the fore Hop? 
per : And tho^ that Hopper be qi no Ufe to the dour 
ble Row, e;i(cept as is abovefaid ; yet if there fhould 
be OccaGon to prefs the Marking-wheels deeper into 
the Ground for keeping the Plojugh the more fteady 
in itsCourfe, it may be ufefully fill'd with Earth, or 
Qther Matter^ fuSkient for that Purpoie. A^nd befide% 
'^' ' ' 2 it 
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it may ferve to plant Three Rows of St. Foin, when 
rhe fore Share and Sheat are put in, and the Beams 
and hinder Hopper iet a Foot or Eighteen Inched 
•wider, and the Marking- wheels at their'dueDift'anc€f, 
as is diredted in the Eifay. Thus the fame Drill m$if 
plant Wheat and St: Foin. 

A Drill for the double Rows might be made with- 
a fingle hinder . H^opper, inftead of^ tjie double ' one. 
-And there is a GontiSivAncc to fuf^Jy^the Ufe of the 
fore Hopper for keeping the Plough fieady, and more 
eaiy to make thaii.tfaat Hopper; but this canndt be 
dclcribed by Words without Cuts. ' 

The Lime wJierewith'ithe briiied Wheat is dried, 
receiving fonie^of 'the- Salts from the Brine, will ftitk 
in the Notches :of the Spindle ; yet never makes any 
Stoppage to tharrDdiyery of die &ed ; but every 
Year we clean thelJotches from the liime widv a 
Chiflfel ; and, if it were done oftener, it wouki not be 

There is ait/Aocidcnt that may poffibly happen; 

but never to a careful Driller ; viz. a large Clod tr&sy 

Ibme. way be thrown intd' a Funnel of the Beam of the 

Plough, either by .a Wheel, or by the Paddle thkt 

cleanfes the Sheats frdm^ the Dirt that Hicks to them 

when the Earth is wct.i This may ftep the Wheat 

from falling outxtf .the Funnel into the Trunk j and 

then, fofar as the Hough goes thus ftoppM, the 

Chanel will have no Seed in it; but theDnller that 

follows may take! it iout* immediately, which if he 

Ihould negledt to da for never fo little a Diftance^-he 

ought to ftop the Plough whilft hefupplies tbeCbanei 

with Seed from his Hand as far as it is empty. When 

there is any Danger of this, as in very rough cloddy 

Ground, it is hi& to. take off the DriU-harrow, to the 

end that the Chanel may lie open for receiving the 

Seed from the Hand. But if the Ends of theHoppcr 

reach below the Funnels, and they are otherwife de^ 

fended, as they may be, this Accident cati never happen. 

Whea 
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Whctt <hc DrUl-harrdw is taken off, the bcft way 
for u^cirig up the Plough to turn i^, is to bore a Hole 
Of about half an Inch DiameCer in the End of each 
Beam behind the Funnels, and fiiften a Withe into 
thefe Holes v by which Withe the Driller Very con- 
veniently takes hold Inrith one Hand, and lifts up the 
Plough, laying his other Hand oti the Hopper to 
keep it fteady «. This Method of ^kihg up the Plough 
hath been often ufcd for the Wkeat-drill, and for the 
Turnep-driU i and in the latter the Hole in die one 
Beam hoki$ the Withe as wellasido the Two Holes 

in the former. , . 

, Ther^ are neW Editions of fimie df thefe Eti^nes, 
which cannot be fully deferib^d without more Plnt£S\ 
but fince tfaofe already defcr^'d are found by Expe- 
dience to befufficicilt for theButpoicls diey were de- 
figfi'd for, new Edkiom of ^erfi ane not needfiary, 
tho* cosvenieot in njany rcfpe^. 

Reafon will eafily make Additions to the Inftru^ 
rrients when they urct nKreflafy i as when more than 
9ne:Brals Spindle is to be turiiM by one or each Wheel 
for pbuuing Ck>v!er amongft Barley after it is come up. 
-Xis done by a very light Plough, drawn by a Man : 
It plants Four Rows at once Hght Inches afunder : 
The Shares are very ihort and narrow, and fo are the 
Sheats and Trunks. 'Tis not difficult to put on a 
Crank at the other End of the Brafs Spindk^ in the 
fame manner that die Handle d^at iK^nds up a Jack is 
ptitctfi, acui tofafteh it at the Hole at I raFig. 5. of 
Piatt 2. This Crank muft at its firft turning, before it 
tumt up towards theLdterH, of the ii^tFig. bebng 
enough to f e^h to within an Inch of the Fork of tiw 
Second Spindle. Thus each Wheel may turn ferend 
Spodles, and then this DriU oKiy plant many Rows 
of Seeds at once. 

. When you plantKows nearer together than G^ 
InichfiSi, it is hfA that the Pl9u^ i&^c Two Ranks of 
Shares and Hoppers, elie the Earth may be driven 

before 
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before the Shares 5 but wifh T^o Ranks oFtheffc, 
they wiM not be more apt to drive the Earth l)efore 
rhem in making Rows at Four Inches afunde**, than 
at Eight, when there is only a fingle Rank of Shares. 

But I think this^ nearDiftance of Four Inches can- 
tiot be proper for anjr fort of Seeds, except FlaTc^feed j 
and even for that Seed notneceffary. If the Land 
be made fine, a fingleRarik of Shares will go very 
well to plant Rows at Seven Inches afunder. 

I had formerly a Drill-Plough for drilling acrof? 

very high round Ridges forHand-hoeing,whercHbrfe- 

hoeing is*impraftic^le : It had no Limbers ; biitif 

had little Ground%rifts to ttiake open Chancis, and 

had' Handles behind it, whweby the Driller jaisM 

up the Tail of the Plough, when' it was paffirtg the 

Surtiniit of the Ridge, There were neither Funnels 

nor Trunks; for thefe would hinder the Seed from 

falling into the Chanels, both by the Plough's going 

up and down the Ridge. The Hopper was drawn by 

the Plough in fueh a manner, that in paffing all Partsr 

of the Ridge the Wheels were not raifed from thef 

Ground : The Chanels were equally fupplied with 

Seed throughout : It planted Four Rows at once; at a 

Foot afunder. I ufed this Drill-Plough 30 Years ago 

in Oxfordjbire : 1 have no fuch Ridges here, nor con- 

fcquentlyany Occafion of fuch ain Inftrumentj' ^d 

did not make Ctits of it, becaufe it is not ufeful for 

Horfe-hocing. I only mention it here for the Benefit 

i)f thofe who havea mind to plant fuchRidges regularly 

with an Engine : I hope their own Reafon will enable 

them to contrive fuch a Plough, cfpecially now they 

have the manner of making the Drill, Hopper, ^c: 

Ihewn to them. 

I have made a viiry material Addition to theHoe* 
Plough, of Plate 6. viz. At the fore End of the 
Beam Fig\ 2. is the Hole I, by which atone let the 
Plough 1^ drawn, leaving out the Hole H ; inftead of 
the Hole G make a Mortife, Three Qr Four Inches 

long. 
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long, and as broad as the Thicknefs of the Iron Pin, 
the End aaid Nut of which are feen ?t C, in Fig. i . 
This Pin mould be nniore than half an Inch Diameter, 
and fquare at that End that goes into theMortife; let 
the hinder End of the MortifeJAift appear behind the 
Plank, when the B^am is at right Angles with it- 

By means of this Mortife there may be many more 
Holes through the Plank without Danger of fplitting 
into one another the Holes in. the Beam, which .mull 
anfwer thqfe in th^ Plank.. . 

Draw many Lioes from the Middle of the foremofl: 
Hole.of the Plank to the hinder Edge of it, at (fup- 
ppfe) a quarter of^ an Inch from one another there ; 
and then boi^e a ]H[pl;e in that Part of .each Line that 
is. leaft apt to break 4»tp the next Hole to it. 

Every Syftem of Holes in the Pkalc will have like 
Benefit of being^^.increafe4. in their jMumber by the 
Conyenic;nce of this tortile -, withput which it is im- 
pbitiBle to have fp.gr^at Variety of turning the Point 
of! the Share to make; the Share so parallel to the 
Hprfc-path. .. . ^ . , / . , 

.irii?.3o?ird defcrlb'd in p. 403,. Vc now ufe very 
feldom in. Hoeing, of Wheat » ^ 

Expliinatipn of Plate VII. 

FIG. I. fhews the Plank and tlie. Harrow of the 
' lateft and bdt Drill-plough, ^rnoft fimple, and 
acconimo4ated to the prefent Pr^^ice of planting 
double Rows. . 

A is the Plank» .with all its Mof tifes and Holes ; 
h is the Mortife into whiph thq 1 enon of the fore 
Sheat of the Drill-plough, for planting treble Rows, 
was fattened ; d is the Iquare Hole for receiving the 
Seed from a Hole of the fame Shape and Size in the 
Bottom of the FunnjeL 

~ When the Sheat is taken out of the Mortife bj and 
another Sheat is made exa£Uy the iame with that« 
place them in the Mortifes aor^ and mak^ the Two 

fquare 
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iquare Holes c c behind them, for their Funnels td , 

Hand oh. Make thcMbrtife e^ which is to hold the ' 

Jingle Standard that is to hold up the fore Hopper itl . 

^hc treble Drill, and in this to guide the 'Wheels alfo^ 

ihftead 6f Wreaths, that in the treble Drill are J)Ut oA 

ihc Spindle, bearing agaihft the Infidei o£ the double 

Standards ; for in this the Shares being but Ten Inches 

afunder, and at fuch a Diftance from each of th^ 

"Wheels, that neither of them doth by rifing lift Up A • 

Share perceptibly • but if the Shares were wide afun- 

der, or there were more of them i-eachin^ nearer to 

theEhdsof the Plank, aWhed might rife up, ahd, 

lift a Share out of the Ground, if guided by the lingie 

Standard and Hopper, as in this. The fihgle Stahdatd 

is (hewn in Pldre 4. Fig. 10. but this has nb Fotk 

at its Bottoni, as that has. This has only a finjgle 

Tenon, and is flioulder'd before, behind, and 6rt each 

Side, to hold it the more firm and fteady, wheii tightly 

pinned down by Two Pins underneath the Plahk. The 

Dimenfions of this Standard ate the fame with thofd 

of the other ; but the Shoulders niuft not iiicreafe th^ 

Thicknefe of the Standard any higher . than ttid Tops 

of the Funnels* 

TheF^our other (quare Holes, vtz. /with ahcSthdf 
behind it, and g with one before it, are for the doubld 
Standards, which are to be well ftiOulder'd, of brac*d 
on the Side of each that is liext to the End of thd 
Plank, and oh the Outfide. There is no need df 
Shoulder or Brace on the Sides whefe the Swindle i^ 
placed, dr on the Side next to the Middle Of the 
Plank. 

The Fouf foiiiid Holes bikl are ttiofe thro^ wliicii 
the Foiir Pins pafs that hold on the Limbers, and the 
piece A, in Fig. 2. arid the other of the Giniz Sdri 
ill Fig. 4. 

Pig. 2. inA^. (hev^hdW the Ktilrrow^s Leg B iS 
held to the Piece A, by the Pin C. The Letters d b 
flicw the Holes through which the PinS do pafs td 

E e fereW 
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fcrew the Piece A up to the Plank^ and the limbers; 
far guiding the Harrow. This Piece A is fbmewhat 
longer than the Breadth of the PJank ; it is about Two 
Inches thick, and Two and an half in Depth. The Pin 
Fig. 3. goes through this Piece near the Bottom of its 
fore End, whereby the Harrow-tines have the more 
room to riie up, without being held down by the Legs 
prefling againft the Plank. 

Fig. 3. is the Pin C, of Fig. 2. a is itsHead, 
b its round Part, whereon the Harrow moves ; r is its 
fquare Part, that prevents its turning, which by the 
Motion of the Harrow would unfcrew the Nut d^ and 
caufe it to come off of the Screw V, and be loft. 

The Harrow is alfo fhewn mFig. i. as it is guided 
by the Pieces before defcribed : B is its Head, that 
holds the Tines D D, drawn by the Legs C C. Tho' 
thefe Legs in Piano feem in their Middle to crook 
fideways, yet when out of Perfpeftive, their Middles 
crook only downwards ; which is to give the greater 
Length to the Tines, and the more room for them to 
move up* 

^^S' 5' ^ ^^ Spindle in Three Parts : A is the mid- 
dle Part, wherein are the Notches b b. This is beft to 
be of Oak, or fome other hard Wood, in which the 
Edges of the Notches are lefs apt to wear than ia 
fofter Wood •, but I have had a Set that have lafted 
the Drilling of 120 Acres, when made of Afli. B and 
C are the other Two Parts : D and E are their Ends, 
whereon the Wheels are put. The Holes b b b b^ 
and the fame in the other End under the Letter E, 
are for fetting the Wheels at different Diftances, in 
order for making new Notches, or for different-fized 
Ridges : The Wheels are held in their Places by long 
Nails put through fome of thefe Holes, and clench*d 
uppn th^ Iron Stock-bonds to prevent their falling out. 
Thefe Ends B and C need not be cut to a Square; 
except juft enough to prevent the Wheels from' turn* 
ing on the Spindle, 

Thefe 
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• ^^hck ^hrcc Parts are grafted together by ticlp of 
the hollow Cylihder Fig. o. whichi being put da upofi 
the Jbint/, of the Spindle Figi 5. hold^ the Parts A 
and B together by the T^o Vihs.ii a^ pafling through 
the Cyliftdcr near Its Ends, and through the Holes 
*and^. ■'[ . 

' Tlwsjpiftt rnaybe, in another iTiajinerj viit. One 
^grt. .^^.the Spindle may enter into the other by cutting 
it td aiquare Peg of 4n Inch long, and 3 4.ths Di^-* 
iHeter, entering an Hole that fits ky at the Elid of the 
oth?r Part. , v 

i.Thcfc JPins will' be beft to have Screws at their, End^ 
with .Nuts to them j and then they need not be fo tighC 
in the Holes, and may be the more eafily taken out^ 
when the, Part B ifc to be taken off for avoiding Ob-* 
ftrii^pns in drilling an outfide Ridge* 

The Cylinder is a Foot long, and abotit half an 
loch thick, bound with an Iron Ferrel at each End 5 
and if there Were another in the Middle, it might be 
th0 ftrongen 

,Placcf the.Cylinder on the Outfide of the Spindle^ 
.the Joint / being, exactly againft the Middle of the 
Cylinder ; and tnark at each End of it, in order ta 
fee when it is in its right Place ; and after it is put on 
and pinned, mark likewife on the Spindle the exaA 
•Places of the Holes, for the more cafy finding them 
cVery time the Cylinder is put on. 

.Another Cylinder muft be ort the Joint r, held to- 
gether by Pins paflirig thro' the Holes / and //, in the 
fame manner, and for the fame Purpofe, as the othef 
Joint. already dcfcrib*d. 

. The Spindle ought to be of equal Diameter With the 
Bore of the Seed'-boxes, thro* which it is tp pafs -, but^ 
this I find^ needs not be quite an Inch and 3 4ths ; it 
0iay want an 8 th of it, even in this long Spindle. 

Fig. 7. is one of the Pins which hold the Cylinder 
in its Place, as has been faid -, a is its Head ; i the 
Stalky which would be better to be a Screw at its 

Ec a tower 
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fcrew the PJ-^- ' ^ /j f ■^' 
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/ ^ ^ f Ir^^ ^/i^5&dre, as it rifes at the 

/^^'^^5^^^f^^^« in this Figure. 
^^' /?<tf /W^^ which at prefcnt I 

^%/^' ^^'fjthe double Row. A is the Hopper^ 
^ ^^^^TfiX^^S ^^ ^^^ fingle Standard B, which 
jidrig, ^a ^^s the thing like the Carrier of a Latch^ 
^j^^l^/by Fig. 22. in Plate 4. I need fay no more 
:^ defcdbing this Drill, than to fhew how it differs 
:£j0 that defer ibed in Plate 4. viz. This Hopper 
ji^$ Two of thefe Carriers, the one near its Top, like 
^c other ; and another near its Bottom, which keeps 
the Plough from rifing at either End, without the riling 
of either End of the Hopper, which is no Incorlveniencc 
here ; becaufe the Two Shares, being but Ten Inches 
afunderi are almoft the fame as one ; fo that at the 
Diftance the Wheels ftand from each other, the rifing, 
of one Wheel doth not lift up the Share that is next to 
it perceptibly ; as it would do if the Shares were far- 
ther afunder, or the Wheels nearier together. 

This Hopper holds twice as much Seed as the fingle 
fore Hopper did, x;/z. half aBufhd; and is divided into 
Two equal Parts by the Partition ^, whereby the Driller 
fees whether the Seed is difcharg'd equally •, and if he 
perceives thatonePartof theHopper runs out fafterthan 
the other, he muft adjuft them by the Setting-fcrcws. 

The Funnels a «, which receive the Seed firom the 
Hopper, and cqnvey it down into theTrunks c r, appear 
under the Hopper, as doth alfo Part of the Hole J^ 
whereon the Funnel flood when the fote Hopper w^as 
' fingle. D (hews the Cylinder upon the grafted Spindle 
at one End, as F (hews where the other End with its 
Cylinder and Wheel is taken off. The Ends of the Piece 
A, which guide the Harrow, appear behind the Plank 
>t//. At g in the Harrow- head is a Hole eaca^y in 

the 
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-4iC Middle between the Tines, for tying on a Stone 
ivhen the Harrow is too light for the Soil. Note^ This 
Hol^ muft follow exaftly after the Middle of the 
Plank, /. e. between the Two Shares at an equal Di-' 
fiance from each. 

Obferve, that the Legs of this Harrow go t^o* the 
Head on the Out fides of the Tines, as in the treble 
Drill they go thro* on the Infide of the Tines. Inftead 
of the wooden Tines, may be put in common Iron 
Tines, of a proper Length. 

The Two Hooks whereby the Plough is drawn are 
at h b. 'Tis beft for the Ends of the Hooks to turn 
upwards, fo that the Links of the Chain-traces, that 
are to be put on them, may not be apt to drop off. 
Take care that thefe Traces be of an equal Length, 
which may be eafily made even by the Links that are 
put (Ml thefe Hooks. 

Notey The Links of the Piece of Chain, whereby 
the Plough is made to go deeper or fhallower, may 
- be very fmall, and by no fneans in the Proportion 
they bear to the Limbers in the Cut. There need not 
be above Four or Five Links. If there be occafion 
* to raife or fink the Limbers more than that Number 
will reach, the Cord may be tied longer or Ihortcr on 
the other Limber. And when there is not the Con- 
venience of Chain-traces, they may be fupply*d by 
a few Iron Links at the Ends of Hetnpen Traces* 

Fig. 10. i3 the Shape of a wooden Wreath, which 
(when the Shares ftand wide afundei-, of when there are 
more* than Two of them, fo that they come nearer to 
the Ends of the Plank, this Wreath) is neccflary to be 
put on the Spindle, the End i; bearing againft tbe In- 
fide of the double Standards, and the End ^ beiAg 
towards the Hopper. *Tis fixt to the Spindle by the 
Screw Cy which fhould not enter the Spindle above 
half ah Inch deep.' There may be another like Screw 
to. enter in the fame manner on thd oppofite Side of 
thisWrcath, There muft be in thiitaic Another Wreath 
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the fame of this to bear ^ainft the. other double. Stan- 
dards.. And .when thcfe Wreaths are ufed, the Hopper 
jnuft have only the upper Carrier C \ the lower drie 
muft be taken off. But in^this our Drill for planting 
Wheat, no. Wreaths muft be on the Spindle, .ocpept 
tJiofe ^ k by which are to hold the Hopper ,frbrn 
moving endways. And thefe may be of the Sort above 
defcribed, the End a bearing. agalnft theHoppen 

Fig. 11. is the Beam of t;he Hoe-plough..defcribM 
\[iPlaU VI; Fig. 2. with no other Alteratipn, than 
Jeaving outthe Wcilc H, and the priick'd Line.befween 
|t and the Hole I; and changing ihe Hole G mto a 
Mortife, TJie prJckM Line i "i^ reprefents the Binder 
Edge of the/Plinkj behind which appears a very 
fmallPart ofaMortife. See ^, 4.15, 416, 

Fig, 12. is the Plank, which is JF/^. 3. in PlateVh 
-,Tbe Iraprovenient of it in,this JPigure is defcrib'd 

,4n Appendix to Chap, IX. e?/Wheat, p. 1 ^S . centaim 
' i»^Memoranda/(?r ri>? PraSlifersi^tbisHufhBndtY. 

AX th© Second Hoeing tl?e Plough goes in tho 
Jr\^ Furrow of 'the Firft, making it deeper, and 
warer to^he Wheat. Th^ Third Hoeing .fills up this 
Furrow j and then, at the Fourth Hoeing, the Plough 
goes in the fame Place as the. Second, turning the 
.'Mould inta the Interval. 'T13 remarkable that though 
-the Furrows -of -the Second , and Fourth Hoeings be 
deep, and-c^ to the Rows» feeming to deprive the 
*. Wheat ofnthcMoHldwhichjihourd nourilh it, where- 
by one 'VTPMid iniagine, that .thefe Furrows lying long 
0f^n fhould wealien or ftarve if r yet it is juft the 
contrary .5 for it .grows the more vigorous : And it is 
- the Obfervation of tpy Ploughnreitr that they cannot 
;.^t thefe Hprings. go too near to tjieUows, unlels die 
. jPlough IJioyld te^r.'out the Plants; . . , . V 

If I may pi^u^nie. t tfeCaule 6^ this furpn- 

6ug Effect, it is, iri my Opwori* thi?* following ; wf^, 
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This open Furrow has a double Surface of Ear:!^ 
which by the Niln of the contiguous Jtmoffbere^ is 
. pulveriz'd to a great Degree of Minutenefs near the 
Row. The Roots that the Plough cuts oflf on the 
perpendicular Side of the Furrow, fend out new Fibres 
to receive the Pabulum from this new-made Failure > 
and aUb Part pf this fuperfine Powder is continually 
falling down into the Bottom of the Furrow, and there 
gives a. very quick Growth to thofe Roots that arc 
next it, and a quick Paflage through it into the Earth 
of the Interval,, where they take Tikewife the Benefit 
of the other Side of this pulverizM Furrow. When 
it is faid, that Air killsRoots, it muil not be underftood, 
tliat it kills a Plant, ynlefs all, or almofl: all, its Root is 
expofed to it^ as it is not in this Cafe. Some think 
there are Roots that run horizontally below the Plough 
ipto the Interval 5 but of this J am not convinced. 

*Tis not often that we hoe ^ve Four times ; and 
then the Furrow is turned towards the Row at the 
Third tiipe only. 

There being no Darker from thefe Furrows lying 
long open, we are not confined to any precifc Diftance 
between the times of Hoeing^ f 01: which we need only 
regard the Weather, the Weeds> and our own Con<* 
vcnience of Opportunity and Leifure., 

* Tis an Advantage whca thefe Furrows lie open on 
each Side of the double Row till Harveft ; for then 
there need onlyTwo Furrows to be plowed on a Ridge 
to throw down the Partition in order for planting the 
next Crop ; but if at the laft Hoeing the Furrows are 
turned towards the Row, they muft be plow'd back 
again afccrHarveft before the Partition caii be plow'd: 
This requires double the time of the other ; and the 
fopner the Partitions are plowed^ the more time they 
will have to be pulveria&'d before they are replanted: 
ladeed this Advantage is only when the Rows ^xt to be 
planted where they were the Year before ; for this is 
ratjher a Difadvantage when they are tg be planted in 
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ARiificial Pafture of Plants exceeds ifeNatuial ,p.47, CAr« 
JCjL ^tmffhere^ by Rain and I>ew% itisnlHirfes the {^d- 
' - vcfiz'd Earth . - . 70^127^ 

'Mrkyl, 9l hoed Plant of it produced Fifty large. £ai» * 6$ 
Barley drilled on Ridges mnft be reaped - * ^3 
!But needs not be bound up in Sheaves - ' r • H^ 
Barley is the worfe for Seed' by being (own at Patwy 239^ 

BSghf, 'the true Caufes of it • - 1 44» ^e. 

Remedies againift the Blight - - I49f ^f# 

Brea/I'Plofigh infufficicnt for Tillage of firong turfy Land 

c 

Change of Spcdei<>f ftwib liot ncccdiry ontrAQCOUnt of dif- 
ferent Nouriftimcnt - - - ai7, fsTf. 
Change of the Individuals*of fofhe Sj^iea of Plants^ wfay 
' iifeful ' - -^ - -■ - - - 239 
Clover^ Broad, a Damage to Barley When ibwn amongft it 

188 

A Remedy agairtftit - - - itid. 

Cytifus^ why it cannot be lo great 90 Improvemetit in Eng* 

/jn^asSt. Foin~ - - • - 172 

D 

X^ung^ in what manner 'tis beneficial - - 29I Wr. 
Dung is the Putrefa£lion of Earth altcnd by Vefiels 3 1 
It may afford fome Warmth in Winter, -but is ibmetimes 

injurious by its HoUowntft - *• •34 

A confiderable Quantity of Dung is nebeflaiy^o the Old 

Hufbandry, but not to the New • - 3 5 

pung, when reduced by a thorough PutrefaAion, ii next to 

nothing - - * - ij^j 

Why Dung is not injurioua to C^rn, ^c. • 33 
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Mr»5f*<drrf/iy*s -Arguments for the fime virfgar OpThion afl- 
fwered - , - - 222 

Mr, BraiUyh Arguments from the pcrjpendicular Gr6wth of 
Plants anfwerrf - - 66, £^f. iiSjfaTr. 

Why long tap-rooted Plants do not fuccjeed To well afiDer one 
another, as they do after thofe that are nat tap-rooted 232 

Indknduah of fcvdral Species (or Sorts) of Plants, are bene- 
ficially changed - • - 238^>W^r* 
Partitiony what ft is - - - 61 

The Width of Partitions in the latcfl; Praaicc 1 68, fcfr. 
Pbughs - . • - ijy^ ^r* 

ik>e-Plough • •• - 3^4, fsT^. 

S^ld'Sme for drying of brincdWiieat to drill * i 4 1 

RidgiSy the Methods andRcafons for making them 241 

Ridges of Six Feet,. Reafons for leaving them off 108, y^. 

Roller^ when injurious - - 46 

Iboisy to prevent their Damage, - - 107, tfr* 

^^/, their Defcription - - i,^c. 

Several Ways ,to difcover their horizontal Extent 2, (sfcf 

The Caufe of Peoples being deceived in the Extent of Rooti 5 

Great Length of Roots ncceflary , on account of their Office / 

How Roots and Guta agree, and wherein they-difier 6, ^^4 

How Roots take in the P^Wz/m - - 41 

Roots have a.Conimumcation In all their Cavities 15' 

Roots fupply each other reciprocall v with Water and Food Hid. 

Roots cannot eafily penetrate, unle& tUe Land be opened by 

Tillage - -- - 6 

The Rotting of the Roots of broad Qover, and St. Foin, is 

a Manure to Land - ^ 23$ 

Rtws^ tibc Incohvcniencies of tqo many or too few on an Acre 

122, £sf!f* 
Reafons for leaving off the middle Row 1 08^ &^. 

Tis no great Odds whether the Rows of Wheat, isfc. ftand 
on' the precedent Partitions^ or the Jntervals 424 

Rows too near, and mixed Crops, discarded • 6t 

Single Row propofed foj: Smj^ma Wheat 136, t^c. 

Double, Treble, and even<juadniple Rows^ are each caU»! 
One Row - - - ' 6a 

S 
St. Poky Its Defcription and Names • 1 57 

Diredions for planting and ordering it ^ }S9y ^^^ 
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^. Foin, and other long tap-rooted Plants, futfer fin'ore b^ 
their Pafliure's being overftocked, thaii other Plants do 16;^^ 
Direflions abcwt St. Foin Hay - 173, bv. 

Quantity of St. Foin on an Acre - 1 ?6 

Why St. Foirt makes a 'forty times greater Crop on poor 
Land, than its natural Grafi or Turf - 157 

DircSions for faving St Foin Seed • 17?^ {^r; ' 

Of feeding St. Foin by Sheep - - I gj • 

St. Foin Plants not killed by cutting off tbfcir Heiads 188 
St. Foin t^kes Nine Parts in Ten of its Nourifhmcnt below 
the Staple of the Land - • 191' 

Of breaking up old St. Foin - •185^ 

Great Improvement made oil Arable Land by St Foia 

188, err. 

Sarritim .• . • « . 53> f'^. 

'Seedsy in their natural Climate, do not degenerate zjfi^ i^Cm 

Cauies why Seeds, as to their Individuals, do degenerate /ArV. 

How to know the mofl proper Depth to plant all (brts of 
Seeds at - - *• jSitfi". 

Some ibrts of Seeds come in the Air, or by Birds 78 

Sbeepy how injurious to drilled Wheat * ^^^49 

SmuUinefs of Wheat - - t J9 

The Caufes of Smiittincfir * - *«/. 

The Cure of Smuttinefi , * *• iUJ. (fcm 

Siils differ chiefly in refecdl df Heat and Moifture 20, /i 

A Soil can be exhaufted ^ nothing but Rd6ts 2;^ 

There is n» way for us to enrich a Soil but by Pulvetation, 

and keeping it frohi being exhaiifted by Vegetable^ f£rV, 

Stratum: The Under Stratum of light Land may be richer 

than that of fir ong Land • 1 9 1 9 a 3 8» 

7i%^ beneficial to all (brts of Larid « 36, &r* 

Tillage can never make Land too fine • li 44 

Tillage of the low Vineyards - • 56, fcTr. 

Infufficient Tillage, bow 'tis injurk>us • 40 

Tillage can pulverize as well as Dung - 35, (fc^ 

The Plough, in Field-tillage> why preferable to tbe Spade 289 

The fame Quantity of TUIage wUl produce the £une Quan* 

tky of Food, fcTr. - - 230, (fcm 

Tronfpltmting - - - 48 

Trt^Sy the Damage they do to Crops is by robbing) as Weeds 

only - • - - 74 

The Reaibn why fome Ibrts of Trees endure haii Winten 

better in Er^lani than m Languidu • 202 

Triali 



r 



t 





F I N 1 S. 



--^t^, 




V- 



{ 



Trials uncxperifivc propofed -^ 

Tiirriepsj the Soil irioft proper for thcOT r 

Dire£lioils concerning them - 

Advantage of drilling aiMthorfe^hoeiiig bt Turneps 
* Several manners of fpendingTKdik^^,by Sheep 

XT -' ^ 

ft/rwjT'F and Hentirtgs . ^ . 123, f^r. j 

Vinejtards owe their great Produdis to the Hoe-tillage ^ and 
from them the Author firft took his Scheme 56, &r. 

W 

Tf^iry how injurious, and how beneficial^ to Wheat 97 

IVeeisy their Definition ♦ - »• 73 

-•Weeds pernicious in feveral relfiefis : - iUi. &c: 

,-Thqir Robbing proved by Experiment - 74 

. Why the Race of Weeds cannot be extirpated by the com«^ 

mon Hufbandry ' * * 75 

. The Race of We^s moft likely to. be extirpated by hoeing 77 

Weeds cannot be killed before they grow • 1 29! 

Wheatt why it requires hoeing more than Spring-Corn gtj&c* 

. Diredions about drilling and hoeing o£ Wheat See Chfip. iiu 

' How a Wheat-Crop is augmented * 1 1 5>, bfd 

» Of feeding Wheat by Sheep * 1 48, bfc. 

Wheat-ears- will be large or fmaily in proportion to ibe 

Nouri(hment given to their Plants - * 119 

.•Wheat-ears do not lodge, by reafbn of their Weight 1 48, 1 49 

Of weighing 4hc Produdl of a Yard or Perch of a Row of 

. Whcar - - ^ 129, £fr^. 

. ConefWheat and Lammas Whtatj their Differehce 425 
Smyrna Wheat. - *. « 04* 1 36* k^Ci 

Of keeping of Wheat By drying it ^ - 131 

Some Land unfit for Wheat - - 117 

The time proper for Hartd-hocing of Wheat ** i%i 
tVitttau whal time is meant by it * «* 1 1$ 
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